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ADHESION INHIBITION OF 
MICROORGANISMS BY NON-IONIC 

SURFACTANTS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation under 35 U.S.C. §365(c) 
and 35 U.S.C. §120 of international application PCT/ 
EP2004/013038, ?led Nov. 17, 2004, and published Jun. 23, 
2005, as WO 2005/056741, incorporated herein by reference 
in its entirety. This application also claims priority under 35 
U.S.C. §119 ofDE 10358534.6, ?led Dec. 13, 2003, Which is 
incorporated herein by reference in its entirety. 

FIELD OF THE INVENTION 

The invention relates to the use of non-ionic surfactants for 
the reduction of adhesion of microorganisms on surfaces, to 
compositions, preparations and materials that comprise these 
substances or are coated With these substances. 

DISCUSSION OF THE RELATED ART 

There is a need in the most diverse areas for agents that 
prevent the adhesion of microorganisms. 

In households for example, mold is found in many different 
places such as in the kitchen or in moist areas such as, for 
example in the bathroom. Molds give rise to signi?cant prob 
lems because the spores released by them into the atmosphere 
are often the cause of allergies. Combating such fungi With 
biocides involves an increased risk of bocidal resistance, such 
that after some time neW antimicrobials have to be found 
Which are effective against these resistant microorganisms. 
Furthermore, biocides are not alWays ecologically and toxi 
cologically harmless. 

Moreover, delicate textiles, such as e.g., micro?bers, are 
more and more frequently used for clothing that may only be 
Washed at 30 or 400 C. Consequently, fungi, such as for 
example the human pathogen Candida albicans, are not 
destroyed. Particularly after a fungal infection, such fungi 
that have not been destroyed but Which adhere to clothing can 
cause a re-infection. 

In addition, Wearers of dentures frequently contract an oral 
candidosis (moniliosis). Fungus cells that adhere to the sur 
face of the prosthesis can, through contact, coloniZe the 
mucous membranes that are often already damaged by ulcers. 
Up to noW, antimicrobials that either inhibit the groWth of 

microorganisms (biostatica) or destroy them (biocides) have 
been employed to prevent any re-infection from microorgan 
isms that adhere to clothing or to plastic surfaces. This is 
disadvantageous, as such biocides or biostatica employed in 
detergents and cleansing agents pollute the Waste Water and 
thereby impair the operations of the microbial puri?cation 
steps in Waste Water treatment plants. In addition, the selec 
tive pressure on microorganisms strongly increases their 
resistance, such that after some time neW antimicrobials have 
to be found Which are effective against these resistant micro 
organisms. 

Moreover, the reduction in adhesion by reducing contact of 
the human body With the microorganisms, for example in the 
respiratory system With mold spores, can also lead to a reduc 
tion of the allergy triggering potential. 

BRIEF SUMMARY OF THE INVENTION 

Accordingly, the object of the present invention is to selec 
tively remove microorganisms from surfaces, Without pollut 
ing these surfaces or the WasteWater With biocides and/or 
biostatica. 
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2 
This object is achieved by the use of non-ionic surfactants 

to reduce the adhesion of microorganisms on surfaces. 
It is already knoWn that polyethylene glycol groups can 

prevent adsorption on certain surfaces if they are covalently 
?xed on the surfaces in question. HoWever, the processes 
described for ?xing the polyethylene glycol groups are very 
involved and additionally have long been limited to commer 
cially uninteresting surfaces and/or are dif?cult to realiZe in 
practice. Thus, the coating of glass surfaces With lipid layers, 
and the subsequent incorporation of polyethylene glycol 
modi?ed fats in the lipid layers in order to prevent the adsorp 
tion of speci?c proteins and blood cells, Was described by Du 
et al. (Biochimica et Biophysica Acta 1326, 236-248 (1997). 
Polyethylene glycol groups Were also deposited on substrate 
surfaces by means of self-organizing lipid monolayers. In this 
context, the coating of silver and gold surfaces With n-alkane 
thiols that carry oligoethylene glycol units to prevent protein 
adsorption is described (Harder et al. (1998) J. Phys. Chem. B 
102, 426-436; Prime et al. (1993) J. Am. Chem. Soc. 115, 
10714-10721). Cunliffe et al. (1999; Appl Environ Microbiol. 
65 (11): 4995-5002) describe the coating of silicate surfaces 
With functional groups that comprise amino groups, and the 
subsequent coupling of polyethylene glycol-containing 
groups onto these functional groups in order to prevent the 
adsorption of bacteria and proteins. The cited processes are 
very costly and suitable to only a limited extent in practice. 
Moreover, the described processes are limited to surfaces that 
are only of minor commercial interest. Thus, With the 
described processes, none of the above-cited commercially 
interesting surfaces, such as plastic and textile surfaces, can 
be treated against the adhesion of microorganisms. 

Surprisingly, it has noW been found that the adhesion of 
microorganisms to surfaces can be reduced in a simple Way 
by means of non-ionic surfactants that do not need to be 
covalently ?xed to the surface. This can be achieved, for 
example, by incorporating them in a cleaning agent or in a 
treatment agent, Which Will be used to treat the surface in 
question. In a particularly preferred embodiment, hoWever, 
the non-ionic surfactants are incorporated and/ or blended into 
the material, Whose surface is intended to be protected against 
adhesion. 

Accordingly, the subject matter of the present invention is 
a method for reducing the adhesion of microorganisms to 
surfaces, Wherein the non-ionic surfactants are incorporated 
into the material or deposited on the material, the deposition 
and/ or the incorporation preferably occurring non-covalently. 

DETAILED DESCRIPTION OF CERTAIN 
EMBODIMENTS OF THE INVENTION 

Microorganisms are understood to mean in particular bac 
teria, fungi as Well as viruses and algae. This includes bacte 
rial endospores and exospores as Well as spores that serve as 
reproduction structures in fungi. 

Reducing the adhesion is understood to mean a signi?cant 
reduction of the number of adhering microorganism cells. 
Thus, the adhesion is preferably reduced by more than 20 or 
40%, particularly preferably by more than 60 or 80%, in 
particular by more than 90 or 95%, With respect to an 
untreated control sample. Ideally, the adhesion is completely 
or almost completely prevented. 

According to a particularly preferred embodiment, the 
non-ionic surfactants are employed in such ?nal concentra 
tions that they do not act as biocides or biostatica. A particular 
advantage of this embodiment is that the risk of resistance 
development against the used products is loW as the microor 
ganisms are neither killed off nor is their groWth inhibited. 
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The concentrations, for Which no growth inhibition occurs, as 
Well as the minimum inhibition concentration itself, can be 
easily determined by methods knoWn to the person skilled in 
the art. It could be determined experimentally that inventively 
preferred non-ionic surfactants shoWed no fungicidal action, 
even When used in relatively high concentrations. 

Moreover, as far as is presently knoWn, the majority of 
non-ionic surfactants are harmless, also from the toxicologi 
cal point of vieW. 
A further advantage of the invention is that some non-ionic 

surfactants, even in comparison With conventional biocides or 
biostatica, are already effective in loW ?nal concentrations, 
such that only little substance needs to be used. 
A further subject matter of the present invention are com 

positions, preparations and materials that comprise non-ionic 
surfactants and/or are coated or treated With non-ionic sur 

factants, preferably concerning alkoxylated, principally 
ethoxylated and/ or propoxylated surfactants, Wherein a 
degree of ethoxylation of 5 to 15 is preferred, and Wherein the 
non-ionic surfactants may also be ?uorinated. 

The compositions, preparations and materials can concern 
?lter media, adhesives, building materials, building auxilia 
ries, textiles, furs, paper, hides, leather, detergents, cleansing 
agents, rinsing agents, hand detergents, hand dishWashing 
agents, automatic dishWasher agents, cosmetic preparations, 
pharmaceutical preparations as Well as agents for the treat 
ment or care of surfaces, building materials, ?lter media, 
building auxiliaries, ceramics, plastics, textiles, furs, paper, 
hides, leather or packaging, particularly those that come into 
contact With foodstuffs. 

According to a particularly preferred embodiment, the 
adhesion of microorganisms to ?lter media, adhesives, build 
ing materials and/or building auxiliaries is reduced. 

According to a further preferred embodiment, the adhesion 
of microorganisms on the surfaces that often come into con 
tact With the human body is reduced. Here, in particular, are 
meant abiotic, industrial (or industrially manufactured) sur 
faces. In the scope of this particular embodiment, human or 
animal tissue are therefore understood not to be included. 

According to a further preferred embodiment, the adhesion 
of microorganisms on such surfaces like textiles, ceramics, 
metals and/ or plastics, is reduced. This particularly concerns 
Washing, sanitary devices, screed, shoes, leather, commodi 
ties made from rubber, prosthetics or dentures. 

In the cited applications, the non-ionic surfactants are 
advantageously deposited on the material or incorporated or 
blended into the material, Without being covalently ?xed to 
the surface. 

The reduction in adhesion to textiles or plastic surfaces 
reduces the risk of a re-infection of the affected body region. 
The reduction in adhesion of microorganisms to ceramics, 
plastics or metals, particularly prosthetics or dentures, dimin 
ishes the risk of infection or re-infection, Without polluting 
the skin, the mucous membranes or the Waste Water With 
biocidally or biostatically or virostatically active substances. 
By the same token, catheters as Well as other medical instru 
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Dentures, particularly sets of teeth, can be effectively 

treated to reduce the adhesion of microorganisms by the use 
of non-ionic surfactants in mouth, tooth and or denture care 
products, simply and Without stressing the treated surface 
With strongly active biocides, potentially even proven toxic 
substances. 

Non-Ionic Surfactants 
The added non-ionic surfactants preferably include alkoxy 
lated, advantageously ethoxylated and/ or propoxylated, par 
ticularly primary alcohols having preferably 8 to 22 carbon 
atoms, particularly 8 to 18 carbon atoms, and an average of l 
to 20, preferably 1 to 12 moles alkylene oxide, particularly 
preferably 5 to 15 moles alkylene oxide, advantageously eth 
ylene oxide (EO), per mole alcohol, in Which the alcohol 
group can be linear or preferably methyl-branched in the 
2-position or can comprise linear and methyl branched 
groups in the mixture, as typically occur in oxo-alcohol 
groups. Particularly preferred are, hoWever, alcohol ethoxy 
lates With linear groups from alcohols of natural origin With 
12 to 18 carbon atoms, e.g., from coco-, palm-, talloW- or 
oleyl alcohol, and an average of 2 to 8 E0 or 5 to 15 E0 per 
mole alcohol. Exemplary preferred ethoxylated alcohols 
include Cl2_14-alcohols With 3 E0 or 4 EO, C9_l1-alcohols 
With 7 EO, Cl3_15-alcohols With 3 E0, 5 EO, 7 E0 or 8 EO, 
Cl2_18-alcohols With 3 E0, 5 E0 or 7 EO and mixtures 
thereof, as Well as mixtures of C 124 4-alcohols With 3 EO and 
C 1 2_18-alcohols With 5 E0. The cited degrees of ethoxylation 
constitute statistically average values that can be a Whole or a 
fractional number for a speci?c product. Preferred alcohol 
ethoxylates have a narroWed homolog distribution (narroW 
range ethoxylates, NRE). In addition to these non-ionic sur 
factants, fatty alcohols With more than 12 E0 can also be 
used. Examples of these are talloW fatty alcohol With 14 E0, 
25 E0, 30 E0 or 40 E0. 

In addition, substances commonly knoWn to the person 
skilled in the art as non-ionic emulsi?ers can also be consid 
ered as non-ionic surfactants. In this context, the non-ionic 
surfactants comprise, e.g., a polyol group, a polyether group, 
a polyamine group or a polyamide group or a combination of 
the above groups as the hydrophilic group. Such compounds 
are, for example, addition products of C8-C22-alkyl- mono 
and -oligo glycosides and their ethoxylated analogs, addition 
products of 2 to 30 moles ethylene oxide and/or 0 to 10, 
particularly 0 to 5 moles propylene oxide to fatty alcohols 
With 8 to 22 carbon atoms, to fatty acids With 12 to 22 carbon 
atoms, and to alkyl phenols With 8 to 15 carbon atoms in the 
alkyl group, Cl2-C22-fatty acid mono- and diesters of addi 
tion products of l to 30 moles ethylene oxide on glycerin as 
Well as addition products of 5 to 60 moles ethylene oxide on 
castor oil and on hydrogenated castor oil. 
Weakly foaming non-ionic surfactants that possess alter 

nating ethylene oxide and alkylene oxide units can also be 
employed. Among these, the surfactants With EO-AO-EO 
AO blocks are again preferred, Wherein one to ten E0 or A0 
groups respectively are linked together, before a block of the 
other groups folloWs. Examples of these are surfactants of the 
general formula 

ments manufactured from plastics or metals, and/ or prosthet- 65 

ics, can be freed of adhesion by the use of non-ionic surfac 

tants, for example, in rinse or cleansing agents. 

in which R1 stands for a linear or branched, saturated or 

mono- or polyunsaturated C6_24-alkyl or alkenyl group, each 

group R2 or R3 independently of one another is selected from 
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iCH3, 4CH2CH3, iCH2CH24CH3, 4CH(CH3)2, and 
the indices W, x, y, Z independently of one another stand for 
Whole numbers from 1 to 6. They can be manufactured by 
known methods from the corresponding alcohols RI4OH 
and ethylene- or alkylene oxide. The group R1 in the previous 
formula can vary depending on the origin of the alcohol. 
When natural sources are used, the group R1 has an even 
number of carbon atoms and generally is not branched, the 
linear alcohols of natural origin With 12 to 18 carbon atoms, 
for example coconut, palm, talloW or oleyl alcohol, being 
preferred. The alcohols available from synthetic sources are, 
for example, Guerbet alcohols or mixtures of methyl 
branched in the 2-position or linear and methyl branched 
groups, as are typically present in oxo alcohols. Indepen 
dently of the type of alcohol employed for the manufacture of 
the non-ionic surfactants comprised in the agents, inventive 
agents are preferred, wherein R1 in the previous formula 
stands for an alkyl radical With 6 to 24, preferably 8 to 20, 
particularly preferably 9 to 15 and particularly 9 to 11 carbon 
atoms. In addition to propylene oxide, especially butylene 
oxide can be the alkylene oxide unit that alternates With the 
ethylene oxide unit in the non-ionic surfactants. HoWever, 
other alkylene oxides are also suitable, in Which R2 or R3 
independently of one another are selected from 

iCH2CH2CH3 or 4CH(CH3)2. 
In addition, non-ionic block copolymers are considered as 

non-ionic surfactants, such as, for example, those described 
in Us. Pat. No. 6,677,293, incorporated herein by reference 
in its entirety. Here, for example, they can concern AB-, 
AA'B-, ABB'-, ABA'- or BAB'-block copolymers, WhereinA 
and A' stand for a hydrophilic block and B and B' for a 
hydrophobic block. The blocks A and A', independently of 
one another can be a polyalkylene oxide, particularly a 
polypropylene oxide or polyethylene oxide, polyvinyl pyri 
dine, polyvinyl alcohol, polymethyl vinyl ether, polyvinyl 
pyrrolidine or a polysaccharide. The blocks B and B', inde 
pendently of one another, can be for example an optionally 
substituted alkyl group that can be obtained for example by 
polymeriZing units selected from the group consisting of 
1,3-butadiene, isoprene, all isomers of dimethylbutadiene, 
1,3-pentadiene, 2,4-hexadiene, ot-methylstyrene, isobuty 
lene, ethylene, propylene or styrene or mixtures thereof. The 
molecular Weights of the blocks A, A', B and B' are preferably, 
independently of one another, betWeen 500 and 50,000 
g/mole. According to the invention, at least one of the blocks 
A and A' is preferably an alkylene oxide. 

Another class of preferred non-ionic surfactants Which 
may be used, either as the sole non-ionic surfactant or in 
combination With other non-ionic surfactants are alkoxy 
lated, preferably ethoxylated or ethoxylated and propoxy 
lated fatty acid alkyl esters preferably containing 1 to 4 car 
bon atoms in the alkyl chain, in particular fatty acid methyl 
esters. 

Furthermore, as additional non-ionic surfactants, alkyl gly 
cosides that satisfy the general Formula RO(G),C can also be 
added, Where R means a primary linear or methyl-branched, 
particularly 2-methyl-branched, aliphatic group containing 8 
to 22 and preferably 12 to 18 carbon atoms and G stands for 
a glycose unit containing 5 or 6 carbon atoms, preferably 
glucose. The degree of oligomeriZation x, Which de?nes the 
distribution of monoglycosides and oligoglycosides, is any 
number betWeen 1 and 10, preferably betWeen 1.2 and 1.4. 

Non-ionic surfactants of the amine oxide type, for example 
N-cocoalkyl-N,N-dimethylamine oxide and N-talloW alkyl 
N,N-dihydroxyethylamine oxide, and the fatty acid alkano 
lamides, may also be suitable. 
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Other suitable surfactants are polyhydroxyfatty acid 

amides corresponding to the folloWing formula, 

in Which RCO stands for an aliphatic acyl group With 6 to 22 
carbon atoms, R1 for hydrogen, an alkyl or hydroxyalkyl 
group With 1 to 4 carbon atoms and [Z] for a linear or 
branched polyhydroxyalkyl group With 3 to 10 carbon atoms 
and 3 to 10 hydroxy groups. The polyhydroxyfatty acid 
amides are knoWn substances, Which may normally be 
obtained by reductive amination of a reducing sugar With 
ammonia, an alkylamine or an alkanolamine and sub sequent 
acylation With a fatty acid, a fatty acid alkyl ester or a fatty 
acid chloride. 
The group of polyhydroxyfatty acid amides also includes 

compounds corresponding to the formula, 

in Which R is a linear or branched alkyl or alkenyl group 
containing 7 to 12 carbon atoms, R1 is a linear, branched or 
cyclic alkyl group or an aryl group containing 2 to 8 carbon 
atoms and R2 is a linear, branched or cyclic alkyl group or an 
aryl group or an oxyalkyl group containing 1 to 8 carbon 
atoms, C1_4 alkyl or phenyl groups being preferred, and [Z] is 
a linear polyhydroxyalkyl group, of Which the alkyl chain is 
substituted by at least tWo hydroxy groups, or alkoxylated, 
preferably ethoxylated or propoxylated derivatives of that 
group. 

[Z] is preferably obtained by reductive amination of a 
reduced sugar, for example glucose, fructose, maltose, lac 
tose, galactose, mannose or xylose. The N-alkoxy- or N-ary 
loxy-substituted compounds may then be converted into the 
required polyhydroxyfatty acid amides by reaction With fatty 
acid methyl esters in the presence of an alkoxide as catalyst. 

Further usable non-ionic surfactants are the end capped 
poly(oxyalkylated) surfactants of the formula 

in which R1 and R2 stand for linear or branched, saturated or 
unsaturated, aliphatic or aromatic hydrocarbon groups With 1 
to 30 carbon atoms, R3 stands for H or for a methyl, ethyl, 
n-propyl, isopropyl, n-butyl, 2-butyl or 2-methyl-2-butyl 
group, x stands for values betWeen 1 and 30, k and j for values 
betWeen 1 and 12, preferably 1 to 5. Each R3 in the above 
formula can be different for the case Where x22. R1 and R2 
are preferably linear or branched, saturated or unsaturated, 
aliphatic or aromatic hydrocarbon groups containing 6 to 22 
carbon atoms, groups containing 8 to 18 carbon atoms being 
particularly preferred. H, ‘CH3 or iCH2CH3 are particu 
larly preferred for the radical R3 . Particularly preferred values 
for x are in the range from 1 to 20 and more particularly in the 
range from 6 to 15. 

In a particularly preferred embodiment, the non-ionic sur 
factants are addition products of alkylene oxide units, par 
ticularly ethylene oxide (EO) and/or propylene oxide (PO) 
units on alkylphenols, Wherein the alkyl group of the alky 
lphenol contains betWeen 6 and 18 carbon atoms, particularly 
preferably betWeen 6 and 12 carbon atoms, principally 8, 9 or 
10 carbon atoms and Wherein preferably betWeen 1 and 18 
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ethylene oxide (EO) units, particularly preferably betWeen 5 
and 15 E0 units, principally 8, 9 or 10 E0 units are added to 
the alkylphenol group, Wherein the cited values are average 
values and Wherein the alkyl group of the alkylphenol can be 
linear or methyl branched in the 2-position or can comprise 
linear and methyl branched groups in the mixture, as are 
typically present in oxoalcohol groups. In a particularly pre 
ferred embodiment, the non-ionic surfactant is an addition 
product of an average of 9 EO units on nonylphenol, Wherein 
the alkyl group and the polyethylene group are preferably 
positioned meta to one another. A product of this type can be 
obtained, for example, under the name DISPONIL NP9 
(Cognis, Germany). 

In a further particularly preferred embodiment, the non 
ionic surfactant is an addition product of ethylene oxide (EO) 
units on a fatty alcohol, Wherein the fatty alcohol preferably 
contains between 10 and 22 carbon atoms, particularly pref 
erably between 14 and 20 carbon atoms, principally between 
16 and 18 carbon atoms and Wherein preferably betWeen 4 
and 24 ethylene oxide (EO) units, particularly preferably 
between 10 and 22 E0 units, principally ll, l2, l3, 19, 20 or 
21 E0 units are added to the fatty alcohol. Particularly pre 
ferred products that consist of a C16_18-alcohol With 12 or 20 
E0 units are, for example, obtainable under the trade name 
EUMULGIN B1 or EUMULGIN B2 (Cognis, Germany). 

In a further particularly preferred embodiment, the non 
ionic surfactant is an addition product of ethylene oxide (EO) 
units on a fatty alcohol, Wherein the fatty alcohol preferably 
contains betWeen 8 and 22 carbon atoms, particularly prefer 
ably between 10 and 20 carbon atoms, principally between 12 
and 18 carbon atoms and Wherein preferably betWeen 3 and 
l 5 ethylene oxide (EO) units, particularly preferably betWeen 
5 and 11 E0 units, principally 6, 7, 8, 9 or 10 E0 units are 
added to the fatty alcohol. Particularly preferred products that 
consist of a C12_l8-alcohol With 7 or 9 EO units are, for 
example, obtainable under the trade name DEHYDOL LT7 
and DEHYDOL 100 (Cognis, Germany). 

In a further particularly preferred embodiment, the non 
ionic surfactant is an addition product of ethylene oxide (EO) 
units on a fatty alcohol, Wherein the fatty alcohol preferably 
contains between 18 and 26 carbon atoms, particularly pref 
erably betWeen 20 and 24 carbon atoms, principally 22 car 
bon atoms and Wherein preferably betWeen 6 and 16 ethylene 
oxide (EO) units, particularly preferably betWeen 8 and 12 
E0 units, principally 9, 10 or 11 E0 units are added to the 
fatty alcohol. A particularly preferred product that consists of 
a C22-alcohol With 10 E0 units is, for example, obtainable 
under the trade name MERGITAL B10 (Cognis, Germany). 

In a further particularly preferred embodiment, the non 
ionic surfactant is an addition product of ethylene oxide (EO) 
units and propylene oxide units on a fatty alcohol, Wherein the 
fatty alcohol preferably contains betWeen 6 and 18 carbon 
atoms, particularly preferably between 10 and 16 carbon 
atoms, principally between 10 and 12 or between 12 and 14 
carbon atoms and Wherein preferably between 1 and 10, 
particularly preferably betWeen 3 and 7, principally 4, 5 or 6 
EO units as Well as preferably between 1 and 10, particularly 
preferably betWeen 2 and 6, principally 3, 4, 5 or 6 PO units 
are added to the fatty alcohol. In a preferred embodiment, the 
non-ionic surfactant herein is a block copolymer, in Which 
preferably the E0 units are added to the fatty alcohol and the 
PO units folloW on the E0 units and Wherein the alkyl group 
of the fatty alcohol can be linear or methyl-branched in the 
2-position or may contain linear and methyl-branched radi 
cals in the form of the mixtures typically present in oxoalco 
hol groups. A particularly preferred product that consists of a 
Cl2-C14-alcohol With 5 EO units and 4 PO units is, for 
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8 
example, obtainable under the name DEHYPPON LS 54 
(Cognis, Germany). A further particularly preferred product 
that consists of a C1O_l2-alcohol With 5 EO units and 5 PO 
units is, for example, obtainable under the name BIODAC 
2/32 (Cognis, Germany). 

In a further inventively preferred embodiment, the non 
ionic surfactant is a ?uorinated or ?uorine-containing non 

ionic surfactant. Here, particularly preferably it is an addition 
product of alkylene oxide units; particularly ethylene oxide 
(EO) units and/or propylene oxide units on an alkyl alcohol, 
Wherein the alkyl alcohol preferably contains betWeen 4 and 
20 carbon atoms, particularly preferably betWeen 6 and 18 
carbon atoms, and Wherein preferably between 1 and 18, 
particularly preferably betWeen 2 and 16 E0 units are added 
to the alkyl alcohol and Wherein the compound, preferably the 
alkyl group, comprises at least one ?uorine atom, preferably 
at least 5 ?uorine atoms, especially betWeen 5 and 30 ?uorine 
atoms. In a particularly preferred embodiment, the compound 
or mixture of compounds is one With the formula 

F(CF2)1_7CH2CH2O(CH2CH2O)l_15H. Such a non-ionic sur 
factant is obtainable for example under the name ZONYL 

FSO 100 (Dupont, France). 

According to the invention, in a particular embodiment, the 
hydroxyl groups of the abovementioned non-ionic surfac 
tants that carry hydroxyl groups can be partially or com 
pletely etheri?ed or esteri?ed. In this regard, there is espe 
cially an ether bond to a Cl_6 alkyl group, preferably to a 
methyl, ethyl iso-propyl or tert.-butyl group. Preferred ester 
bonds include those to a C1_6 alkane carboxylic acid, espe 
cially to acetic acid or maleic acid. 

In a preferred embodiment, the non-ionic surfactants are 
employed in carrier-bound form. In this regard, molecules 
particularly come into question as the carrier, Which enable a 
covalent linkage and/or an intercalating linkage of the non 
ionic surfactant. Macromolecular molecules With an acid 

function that enable the linkage of hydroxyl group -containing 
non-ionic surfactants in the form of ester bonds may be cited 

as the example of the ?rst type of carriers. Cage molecules, 
Which enable the uptake of non-ionic surfactants into the cage 
structure, may be cited as the example for the second type of 
carriers. 

Preferred esters of non-ionic surfactants include the esters 
of silicic acids according to Formulas I and II. The silicic acid 
esters can be manufactured in particular by simple transes 
teri?cation of silicic acid esters (n:l) or oligosilicic acid 
esters (n>l) of loWer alcohols With the non-ionic surfactants. 
According to the reaction time and conditions, the loWer 
alcohols are cleaved and the desired active substances are 

bonded, the alcohols along the SiiOiSi chain being more 
easily exchanged than the terminal alcohols. 

Silicic acid esters according to one of the Formulas (I) or 
(II) and/ or their mixtures are preferably employed. 

(1) 
O—R 
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-continued 
(11) 

OR 

RO — Si — O 
in 

O — Si — OR 

OR 

in Which at least one R is a non-ionic surfactant and all other 
R groups, independently of each other, are selected from the 
group that comprises H, the aliphatic or aromatic, linear or 
branched, saturated or unsaturated, substituted or unsubsti 
tuted Cl_6-hydrocarbon groups, terpene alcohols, as Well as 
polymers, and m has a value in the range 1 to 20 and n has a 
value in the range 1 to 100. 

According to a further preferred embodiment, at least tWo 
or three R groups are a non-ionic surfactant. 

The degrees of oligomeriZation “n” of the inventive silicic 
acid esters preferably lie between 1 and 20. In particularly 
preferred compounds n has a value between 1 and 15, par 
ticularly between 1 and 12 and principally between 1 and 10, 
in particular the values 4, 5, 6, 7 or 8. 

The inventively used silicic acid esters are characterized by 
their good hydrolysis stability and can also be employed in 
aqueous media or in manufacturing processes for granulates, 
sealants, etc. Without thereby suffering excessive loss in 
activity. Consequently, the release of the active substance 
from the inventive materials occurs sloWly and in compara 
tively loW amounts, such that there results a gradual release of 
the active substances from the product over a longer period of 
time. 

According to a particularly preferred embodiment, one or a 
plurality of polymer groups can be found on the silicic acid 
esters. Preferably, those polymers that comprise free 
hydroxyl groups are employed to manufacture the silicic acid 
esters. In particular, the polymer group(s) are selected from 
starch and/or its derivatives, cellulose and/or its derivatives, 
polyvinyl alcohol, polyols, hydroxypolydimethylsiloxanes 
(quite particularly 0t,uu-dihydroxypolydimethylsiloxanes) 
and polyphenols, particularly polyvinyl alcohol. It is particu 
larly preferred When a polymer group is found on the non 
ionic surfactant-carrying silicic acid esters. A rather short 
chain polymer is particularly preferred for use in sealants. 

This speci?c embodiment has the advantage that the silicic 
acid esters can be individually tailored according to the ?eld 
of application to the application objective or situation. For 
example, those polymers are particularly suitable for improv 
ing the processability of the materials, for increasing the 
adhesion, particularly to surfaces, and for in?uencing the 
release properties in the desired Way. 

Moreover, esters of the non-ionic surfactants With poly 
mers can also be employed. These materials also yield better 
adaptability to the application objective, for example a better 
draW doWn or adhesion to surfaces or more favorable mixing 
conditions. Hydrolysis of the ester bond, eg on repeated 
contact With Water, sloWly releases the non-ionic surfactant, 
Which can then develop its anti-adhesive action. 

Such materials are particularly preferred from the reaction 
of the non-ionic surfactants With polymers that carry func 
tional groups that are particularly selected from acid groups, 
acid chloride groups, ester groups, primary, secondary and 
tertiary amide groups. 

According to the invention, polyacrylic acid, polyacrylic 
acid esters, polymethacrylic acid, polymethacrylic acid 
esters, polycarboxylic acids, (in particular carboxymethyl 
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10 
cellulose) as Well as copolymers of the basic monomer (also 
With others than the cited monomers) and primary, secondary 
or tertiary polyacrylamides are preferably employed as the 
polymers. In particular, chain lengths from ca. 2000 to 300, 
000 g/mole are preferred in this context. 

According to a further preferred embodiment, the polymer 
ester is manufactured by reacting the active substance With 
monomers or polymers that carry one or more isocyanate 
groups. Urethanes, produced by the reaction of an alcohol 
function With an isocyanate group, also hydrolyZe sloWly and 
release the active substance in a controlled manner. 

Preferably, monomeric aliphatic or aromatic mono-, di- or 
triisocyanates are employed. The urethanes or polyurethanes 
(by using isocyanates With a plurality of isocyanate groups) 
that result from the reaction can also hydrolyZe and sloWly 
release the active substances. 

Preferred exemplary monoisocyanates are the linear or 
branched aliphatic monoisocyanates With 6 to 44 carbon 
atoms, for example hexyl isocyanate, heptyl isocyanate, octyl 
isocyanate, nonyl isocyanate, decyl isocyanate, undecyl iso 
cyanate, dodecyl isocyanate, tridecyl isocyanate, quaterdecyl 
isocyanate, pentadecyl isocyanate, hexadecyl isocyanate, 
heptadecyl isocyanate, octadecyl isocyanate and the corre 
sponding higher homologs of this series. Aromatic isocyan 
ates such as phenyl isocyanate, benZyl isocyanate or biphenyl 
isocyanate are also preferred. 

Preferred diisocyanates (Q(NCO)2) are those in Which Q is 
selected from an aliphatic, optionally substituted hydrocar 
bon group With 4 to about 15 carbon atoms, an aromatic, 
optionally substituted hydrocarbon group With 6 to about 15 
carbon atoms, or an optionally substituted araliphatic hydro 
carbon group With 7 to about 15 carbon atoms. Examples may 
be cited here: tetramethylene diisocyanate, hexamethylene 
diisocyanate, dodecamethylene diisocyanate, dimerfatty acid 
diisocyanate, l,4-diisocyanato-cyclohexane, l-isocyanato-3, 
3,5-trimethyl-5-isocyanato-methylcyclohexane (IDPI), 4,4' 
diisocyanato-dicyclohexylmethyl, 4,4'-diisocyanatodicyclo 
hexyl-2,2-propane, 1,3- and l,4-diisocyanatobenZene, 2,4- or 
2,6-diisocyanatotoluene or their mixtures, 2,2'-, 2, 4 or 4,4' 
diisocyanato -diphenylmethane, tetramethylxylylene diisocy 
anate, p-xylylene diisocyanate as Well as mixtures resulting 
from these compounds. 

Toluene diisocyanate, hexamethylene diisocyanate and 
meta-tetramethylxylylene diisocyanate are particularly pre 
ferred. 

Possible triisocyanates are primarily aromatic triisocyan 
ates, such as for example thiophosphoric acid tris-(p-isocy 
anato-phenyl ester), the triphenylmethane-4,4',4"-triisocyan 
ate as Well as in particular the various isomers of the 
trifunctional homologs of diphenylmethane diisocyanate 
(MDI). 

Furthermore, adducts of diisocyanates and loW molecular 
Weight triols, such as, for example trimethylol propane or 
glycerin, are also suitable as triisocyanates, particularly the 
adducts of aromatic diisocyanates and triols. Concerning 
these adducts, the abovementioned limitations are also valid 
With respect to the diisocyanate content as Well as the content 
of polyisocyanates With a functionality >3. 

Aliphatic triisocyanates, such as, for example the biureti 
Zation product of hexamethylene diisocyanate (HDI) or the 
isocyanated product of HDI or also the same trimeriZation 
products of isophorone diisocyanate (IPDI) are also suitable 
for the inventive compositions. 

Polyisocyanates are the dimeriZation or trimeriZation prod 
ucts of the just cited preferred diisocyanates. Exemplary suit 
able isocyanates are the dimeriZation or trimeriZation prod 
ucts of the diisocyanate 2,4-toluene diisocyanate (2,4-TDI), 
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2,6-toluene diisocyanate (2,6-TDI), or a mixture of the cited 
isomers, 2,2'-diphenylmethane diisocyanate (2,2'-MDI), 2,4‘ 
diphenylmethane diisocyanate (2,4'-MDI), 4,4'-diphenyl 
methane diisocyanate (4,4'-MDI), 1,5-naphthylene diisocy 
anate (NDI), l,4-phenylene diisocyanate, 1,3 
tetramethylxylylene diisocyanate (TMXDI), hydrogenated 
MDI (HMDI), isophorone diisocyanate (IPDI), hexamethyl 
ene-l,6-diisocyanate (HDI), 2-isocyanatopropylcyclohexyl 
isocyanate (IPCI), 2-butyl-2-ethyl-pentamethylene diisocy 
anate (BEPDI), lysine diisocyanate (LDI), l,l2-dodecyl 
diisocyanate, cyclohexyl-l,3- or -l,4-diisocyanate, 2-meth 
ylpentamethylene diisocyanate (MPDI) or the like, for 
example comprising urethane-, allophanate-, urea-, biuret-, 
uretidone-, carbodiimide- or ketone imine groups as obtained 
by dimeriZing or trimeriZing the abovementioned diisocyan 
ates. Oligomeric or polymeric compounds carrying isocyan 
ate groups, as accumulate, for example during the isocyanate 
manufacture or Which remain as residual products in the 
distillation sump When distilling the crude isocyanate prod 
ucts, are particularly suitable. Examples of particularly suit 
able materials in this context are crude MDI, as obtained 
directly from the manufacture of MDI, and polymeric MDI as 
remains in the distillation sump after the distillation of MDI 
from the crude MDI. 

It is preferred to add an appropriate amount of non-ionic 
surfactant to the monomers so as to produce the correspond 
ing monomers. Thus, depending on the monomers used 
(monoisocyanates, diisocyanates or polyisocyanates), mate 
rials can be produced Which carry one or a plurality, particu 
larly one, tWo or three releasable active substances. It is also 
possible to produce a polymer chain having terminal active 
substance groups by means of a polymerization reaction. 

For example, in sealants, such monomers or polymers can 
be added directly into the cartridge or added into a separate 
compartment as additives. Similarly, and also in the produc 
tion of sealants, particularly those based on urethanes, the 
appropriate non-ionic surfactants can be added directly to the 
monomers of the sealants. The use of the reaction products of 
mono-, di- and/or triisocyanates With non-ionic surfactants or 
their derivatives in sealants is particularly preferred. 

Exemplary polyhydroxy alcohols that can be added in the 
context of a polymeriZation reaction for the manufacture of 
the inventively usable materials as additional chain extenders 
are ethylene glycol, propylene glycol, 1,3-propanediol, 1,4 
butanediol, 1,6-hexanediol, trimethylolpropane, glycerin, 
pentaerythritol, sorbitol, mannitol or glucose. Also, loW 
molecular Weight polyester diols like bis-(hydroxyethyl) 
esters of succinic acid, glutaric acid or adipic acid, or a mix 
ture of tWo or more thereof, or loW molecular Weight diols 

containing ether groups, like diethylene glycol, triethylene 
glycol, tetraethylene glycol, dipropylene glycol, tripropylene 
glycol or tetrapropylene glycol can be used. Amines like 
ethylenediamine, hexamethylenediamine, piperaZine, 2,5 
dimethylpip eraZine, 1 -amino -3 -aminomethyl-3, 5, 5 -trimeth 
ylcyclohexane (isophoronediamine, IPDA), 4,4'-diamino-di 
cyclohexylmethane, l ,4-diaminocyclohexane, l ,2 
diaminopropane, hydraZine, hydraZine hydrate, amino acid 
hydraZides like 2-aminoacetic acid hydraZide or bis-hy 
draZides like succinic acid bishydraZide are likeWise suitable. 
In the context of an isocyanate polyaddition reaction, the 
co-use of small proportions of tri- or higher functional com 
pounds is to obtain a certain degree of branching, just as it is 
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12 
possible to co-use the abovementioned tri- or higher func 
tional polyisocyanates for the same purpose. Monohydroxy 
alcohols, such as n-butanol or n-dodecanol and stearyl alco 
hol can be co-used in small amounts. 

In the context of the invention, cage molecules are under 
stood in particular to include such organic macrocyclic mol 
ecules that possess a cage-like three-dimensional structure 
and Which are able to enclose one or more “guest molecules” 

as “host molecules”. Preferably, hoWever, only one guest 
molecule is enclosed. 

Accordingly, the controlled sloW release of the non-ionic 
surfactants can occur by equilibrating a (often non-covalent) 
bond or by complexing the compound of a cage molecule. 

The processability of the loaded cage molecule into the 
inventive products, particularly into those of hydrophobic 
character, is particularly good, due to the rather hydrophobic 
external shell of the cage substances. 

A particularly major advantage of using cage molecules is 
that the sub stances that have diffused out of the products over 
time can be replaced by reloading the cage molecules. For 
this, concentrated solutions of the active substances are par 
ticularly suitable. With this in mind, products can likeWise be 
manufactured, Which do not initially comprise the free active 
substances, that is the non-ionic surfactants, complexed or 
bound into the cage molecules, but rather can be ?rst loaded 
by these in the application circumstances. From the formula 
tion point of vieW, this makes sense for applications knoWn to 
the person skilled in the art. 

Cucurbiturils, calixarenes, calixresorcarenes, cyclodex 
trins, cyclophanes, croWn ethers, fullerenes, cryptophanes, 
carcerands, hemicarcerands, cyclotriveratrylenes, spherands 
and cryptands may be cited as organic cage molecules. 

According to the invention, cucurbiturils, calixarenes and 
calixresorcarenes are particularly preferred, quite particu 
larly cucurbiturils. 

Cucurbiturils and their preparation are described in the 
literature, for example in Us. Pat. Nos. 6,869,466; 6,793, 
839; 6,639,069; and 6,365,734 (each ofWhich is incorporated 
herein by reference in its entirety) together With additional 
references cited therein. In the context of the invention, a 
usable cucurbituril is basically understood to mean every 
material, Which has been described in the literature as belong 
ing to this class of compound. Included in this de?nition are 
cucurbiturils and substituted cucurbiturils described in W0 
00/ 68232 as Well as the cucurbituril derivatives described in 
EP-A l 094 065. Instead of a single cucurbituril, substituted 
cucurbiturils or cucurbituril derivatives, likeWise mixtures of 
tWo or more of this type of compounds can be used. In the 
folloWing text, When reference is made to a cucurbituril, and 
When anything else is not expressly mentioned, then in the 
same Way it is understood to mean a chemically pure cucur 
bituril or also a mixture of tWo or more cucurbiturils, substi 
tuted cucurbiturils and/or cucurbituril derivatives. Accord 
ingly, the cited quantities of cucurbiturils, When otherWise not 
expressly mentioned, alWays refer to the total quantity of one 
or the plurality of cucurbiturils, substituted cucurbiturils and/ 
or cucurbituril derivatives. 

In the scope of the present invention, cucurbit[n]urils With 
a ring siZe 5 to 11, as Well as their mixtures are preferred, 
Wherein cucurbit[6]uril as Well as their mixtures With a pre 
dominant cucurbit[6]uril content are particularly preferred. 

Moreover, calix[n]arenes according to Formula (VIII) can 
be employed. 
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(VIII) 
R1 

n-3 

R1 

wherein: 

R1 is selected from RIIH, alkyl, aryl, alkenyl, alkynyl as 
Well as substituted alkyls, aryls, alkenyls, alkynyl substituted 
by groups selected from: ‘OH, 40R‘, iNH2, iNHR', 
iNR'R", iNR'R" R'"+, N02, halogen, SO3H, $03M 
(M:alkali metal, earth alkali metal), carboxylic acids, 
ketones, aldehydes, amides, esters, iSO2NH2, SOZNHR, 
SO2NR'R", i802 halogen, sulfur-, phosphorus-silicon-con 
taining groups; 
and 

R2 is selected from RZIH, alkyl, aryl, alkenyl, alkynyl as 
Well as substituted alkyls, aryls, alkenyls, alkynyl substituted 
by groups selected from: ‘OH, 40R‘, iNHZ, iNHR', 
iNR'R", iNR'R" R'"+, iNOZ, halogen, iSO3H, 
iSO3M (M:alkali metal, earth alkali metal), carboxylic 
acids, ketones, aldehydes, amides, esters, iSOZNHZ, 
SO2NHR, SO2NR'R'", i802 halogen, sulfur-, phosphorus 
or silicon-containing groups; 

Wherein R', R", R'" independently of one another are 
selected from H, alkyl, aryl, alkenyl, alkynyl, substituted 
alkyls, aryls, alkenyls, and alkynyl. 

Here, calixarenes are preferred according to Formula 
(VIII) in which: 

R1 is selected from RIIH, alkyl, aryl, alkenyl, alkynyl as 
Well as substituted alkyls, aryls, alkenyls, alkynyl substituted 
by groups selected from: ‘OH, 40R‘, iNHZ, iNHR', 
iNR'R", iNR'R" R'"+, N02, halogen, SO3H, carboxylic 
acids, ketones, aldehydes, amides, esters, iSO2NH2; and 

R2 is selected from R2:H, alkyl, aryl, alkenyl, alkynyl as 
Well as substituted alkyls, aryls, alkenyls, alkynyl substituted 
by groups selected from: ‘OH, 40R‘, iNHZ, iNHR', 
iNR'R", iNR'R"R'"+, iNO2, halogen, iSO3H, carboxy 
lic acids, ketones, aldehydes, amides, esters, iSO2NH2; 

Wherein R', R", R'" independently of one another are 
selected from H, alkyl, aryl, alkenyl, alkynyl, substituted 
alkylenes, arylenes, alkenylenes, alkynylenes. 

In the context of the present invention, calix[n]arenes of 
ring siZe n:4 to 12, together With their mixtures, are pre 
ferred, Wherein calix[6]arene and/ or calix[4]arene as Well as 
their mixtures With a predominant calix[6]arene and/ or calix 
[4] arene content are particularly preferred. 

Furthermore, calix[n]resorcarenes, also knoWn as resor 
cinarenes according to Formula (IX) may be used, Where n 
re?ects the number of chain members and may be 4 or 6. 
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(1X) 

Wherein R1, R2 and R3 are selected from: 
R1 is selected from RIIH, alkyl, aryl, alkenyl, alkynyl as 

Well as substituted alkyls, aryls, alkenyls, or alkynyl substi 
tuted by groups selected from: iOH, 40R‘, iNHZ, 
iNHR', iNR'R", iNR'R"R'"+, N02, halogen, SO3H, 
$03M (M:alkali metal, alkali earth metal), carboxylic acids, 
ketones, aldehydes, amides, esters, iSO2NH2, SOZNHR, 
SO2NR2, i802 halogen, sulfur-, phosphorus-silicon-con 
taining groups; 
and 

R2, R3 independently of one another are selected from R2, 
R3:H, alkyl, aryl, alkenyl, alkynyl as Well as substituted 
alkyls, aryls, alkenyls, alkynyl substituted by groups selected 
from: iOH, ADR', iNHZ, iNHR', iNR'R", 
iNR'R"R'"+, N02, halogen, SO3H, $03M (M:alkali metal, 
alkali earth metal), carboxylic acids, ketones, aldehydes, 
amides, esters, iSO2NH2, SO2NHR, SO2NR2, i802 halo 
gen, sulfur-, phosphorus-, silicon-containing groups; 

and Wherein R', R", R'" independently of one another are 
selected from H, alkyl, aryl, alkenyl, alkynyl, as Well as sub 
stituted alkylenes, arylenes, alkenylenes, alkynylenes. 

Here, calix[4]resorcarenes and/ or calix[6]resorcarenes are 
preferred according to Formula (IX) in Which: 

R1 is selected from RIIH, alkyl, aryl, alkenyl, alkynyl as 
Well as substituted alkylenes, arylenes, alkenylenes, alky 
nylenes substituted by groups selected from: iOH, 40R‘, 
iNHz, iNHR', iNR'R", iNR'R"R'"+, N02, halogen, 
SO3H, carboxylic acids, ketones, aldehydes, amides, esters, 
iSOZNR'R"; 
and 

R2, R3 independently of one another are selected from R2, 
R3:H, alkyl, aryl, alkenyl, alkynyl as Well as substituted 
alkylenes, arylenes, alkenylenes, alkynylenes substituted by 
groups selected from: ‘OH, 40R‘, iNHZ, iNHR', 
iNR'R", iNR'R"R'"+, N02, halogen, SO3H, carboxylic 
acids, ketones, aldehydes, amides, esters, iSO2NR'R"; 

Wherein R', R", R'" independently of one another are 
selected from H, alkyl, aryl, alkenyl, alkynyl, as Well as sub 
stituted alkylenes, arylenes, alkenylenes, alkynylenes. 

It is particularly preferred When R2:R3, i.e., R2 and R3 
represent the same substituents. 

According to the invention, the non-ionic surfactants and/ 
or their carrier-bound forms are preferably added in quantities 
of up to 20 Wt. %, particularly preferably in quantities 
betWeen 0.001 and 3 Wt. % and particularly in quantities 
betWeen 0.01 and 1.5 Wt. %. 
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The quantities that provide the desired result in the ?nal 
product can be signi?cantly less than mentioned, as for many 
products, dilution has to be taken into account. For detergents, 
for example, a dilution factor (ratio of detergent concentrate: 
Water) has to be calculated from 1:20 to 1:200. The dilution 
ratio for detergents is often betWeen 1:60 and 1:100, for 
example 1:80. 

Microorganisms 
In a preferred embodiment, microorganisms are understood 
to mean bacteria and fungi. Particularly preferred fungi are 
here yeasts, molds, dermatophytes and keratinophilic fungi. 

According to a particularly preferred embodiment, the 
adhesion of bacteria is reduced by the use of non-ionic sur 
factants, in particular the adhesion of gram-negative and 
gram-positive bacteria, principally the adhesion of patho 
genic bacteria selected from Propionibacterium acnes, 
Stapylococcus aureus, Streptococcus of group A (beta 
hemolytic S.), S. pyogenes, Corynebacterium spp. (particu 
larly C. tenuis, C. diphtheriae, C. minutissimum), Micrococ 
cus spp. (particularly M. sedentarius), Bacillus anthracis, 
Neisseria meningitidis, N. gonorrhoeae, Pseudomonas 
aeruginosa, P pseudomallei, Borrelia burgdorferi, T re 
ponema pallidum, Mycobacterium tuberculosis, Mycobacte 
rium spp., Escherichia coli as Well as Streptococcus spec. 
(particularly S. gordonii, S. mutans), Actinomyces spec. (par 
ticularly A. naeslundii), Salmonella spec., Actinobacteria 
(particularly Brachybacterium spec.), alpha-Proteobacteria 
(particularly A grobacterium spec.), beta-Proteobacteria (par 
ticularly Nitrosomonas spec.), Aquabacterium spec., Hydro 
genophaga, gamma-Proteobacteria, Stenotrophomonas 
spec.,Xanthomonas spec. (campestris), Neisseria spec., Hae 
mophilus spec. as Well as all microorganisms that are 
described by Paster et al. (J. Bac. 183 (2001) 12, 3770-3783). 

In the context of the invention, yeasts are monocellular 
fungi that predominantly reproduce by budding. Yeast fungi 
do not represent an independent taxonomical category in the 
system of the fungi. The majority of yeasts are systematically 
categoriZed in the Endomycetes. HoWever, beside this, With 
various other fungi, budding cell stages, knoWn as yeast 
stages, also appear in the development cycle or under speci?c 
environmental conditions. Such monocellular, yeast-like, 
budding groWth forms appear With the ascomycetes, but also 
With the Zygomycetes, basidomycetes and deuteromycetes. 
According to the invention, all these groWth forms are to be 
understood as yeasts. 

According to a further particular embodiment, the use of 
non-ionic surfactants reduces the adhesion of human patho 
genetic fungi. That includes, for example, the human patho 
genic species of fungi from the classes ascomycota, basido 
mycota, deuteromycota and Zygomycota, particularly human 
pathogenic forms of candida. 

The human pathogens of the candida species populate skin 
and mucous membranes even for healthy persons. With stron 
ger reproduction of the fungal cells, e. g., after damage of the 
bacterial mucous membrane ?ora by anti-biotics, they cause 
local in?ammations that are also named candidiasis. They 
appear particularly in the buccal and genital areas (oral and 
vaginal candidiasis). Skin and diaper candidiasis are also 
knoWn. The mucous membrane is reddened, lesions are found 
and a White coating and itching develop. 

According to the invention, in particular the adhesion of 
fungi of the Candida species (abbreviated to C. in the folloW 
ing) is reduced, selected from C. aaseri, C. actiscondensi, C. 
acutus, C. agrestis, C. albicans, C. amapae, C. anatomiae, C. 
ancudensis, C. antarctica, C. antillancae, C. apicola, C. apis, 
C. aquaetextoris, C. aquatica, C. atlantica, C. atmo 
sphaerica, C. auringiensis, C. azyma, C. beechii, C. ben 
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hamii, C. bertae, C. berthetii, C. blankii, C. boidinii, C. 
boleticola, C. bombi, C. bondarzewiae, C. brumptii, C. buy‘l 
fonii, C. buinensis, C. cacaoi, C. cantarellii, C. capsuligena, 
C. cariosilignicola, C. caseinolytica, C. castellii, C. catenu 
lata, C. chalmersi, C. chilensis, C. chiropterorum, C. ciferii, 
C. claussenii, C. coipomensis, C. colliculosa, C. conglobata, 
C. curiosa, C. cylindracea, C. dendrica, C. dendronema, C. 
deserticola, C. diddensiae, C. di?uens, C. diversa, C. 
drymisii, C. dubliniensis, C. edax, C. entomophila, C. eremo 
phila, C. ergatensis, C. ernobii, C. etchellsii, C. etchellsii, C. 
ethanolica, C. ethanothermophilum, C. evantina, C.fabianii, 
C. famata, C. fennica, C. ?areri, C. ?uviotilis, C. fragari 
orum, C. fragi, C. fragicola, C. freyschussii, C. friedrichii, C. 
fructus, C. fusiformata, C. geochares, C. glabrata, C. glae 
bosa, C. graminis, C. gropengiesseri, C. guilliermondii, C. 
haemulonii, C. hellenica, C. heveanensis, C. holmii, C. hom 
ilentoma, C. humicola, C. humilis, C. iberica, C. incommunis, 
C. inconspicua, C. ingens, C. insectalens, C. insectamans, C. 
insectorum, C. intermedia, C ishiwadae, C.japonica, C.jav 
anica, C. karawaiewii, C. kefj1r, C. kruisii, C. krusei, C. kru 
soides, C. lactiscondensi, C. lambica, C. laureliae, C. lipoly 
tica, C llanquihuensis, C. lodderae, C. Iusitaniae, C. 
magnoliae, C. malicola, C. maltosa, C. maris, C. maritima, C. 
melibiosica, C. melinii, C. membranaefaciens, C. mesen 
terica, C. methanosorbosa, C milleri, C. mogii, C. molis 
chiana, C. monosa, C. montana, C. mucilaginosa, C. multis 
gemmis, C. musae, C. muscorum, C. mycoderma, C. 
naeodendra, C. nakasei, C. nemodendra, C. nitratophila, C. 
norvegensis, C novakii, C. oleophila, C. oregonensis, C. 
palmyrana, C. paludigena, C. parapsilosis, C. pararugosa, 
C. pelliculosa, C. peltata, C. periphelosum, C. petrohuensis, 
C. pignaliae, C. pintolopesii, C. pinus, C. placentae, C. poly 
morpha, C. populi, C. pseudotropicalis, C. psychrophila, C. 
pulcherrima, C. punica, C. quercitrusa, C. quercuum, C. 
railenensis, C. ralunensis, C. reukau?i, C. rhagii, C. rugopel 
liculosa, C. rugosa, C. saitoana, C. sake, C. salmanticensis, 
C. santamariae, C. santjacobensis, C. savonica, C. schatavii, 
C. sequanensis, C. shehatae, C. silvae, C. silvanorum, C. 
silvicultrix, C. solani, C. sonorensis, C. sophiae-reginae, C. 
sorboxylosa, C. spandovensis, C. sphaerica, C. stellata, C. 
stellatoidea, C. succiphila, C. sydowiorum, C. tanzawaensis, 
C. tenuis, C. tepae, C. terebra, C. torresii, C. tropicalis, C. 
tsuchiyae, C. tsukubaensis, C. utilis, C. valdiviana, C. valida, 
C. vanderwaltii, C. vartiovaarai, C. versatilis, C. vini, C. 
viswanathii, C. wickerhamii, C. xestobii, C. Zeylanoides. 

According to a further preferred embodiment, the adhesion 
of fungi of the species Rhodotorula spp., Cryptococcus spp., 
Exophilia spp., Hormoconis spp. is reduced. 

According to the invention, the adhesion of the medically 
relevant forms of Candida are particularly preferably 
reduced, for example C. albicans, C. boidinii, C. catenulata, 
C. ciferii, C. dubliniensis, C. glabrata, C. guilliermondii, C. 
haemulonii, C. kefj1r, C. krusei, C. lipolytica, C. lusitaniae, C. 
norvegensis, C. parapsilosis, C. pulcherrima, C. rugosa, C. 
tropicalis, C. utilis, C. viswanathii. Particularly preferred are 
C. albicans, C. stellatoidea, C. tropicalis, C. glabrata and C. 
parapsilosis. The mycel form of Candida is considered as the 
human pathogenic form of the fungus. The reduction in adhe 
sion of Candida to textiles or plastics, for example, reduces 
the risk of re-infection, Without increasing the development 
of resistance. 

According to the present invention, molds are understood 
to mean those fungi Which have their habitat in the soil, on 
foods and/or animal feed or in concentrated nutritional solu 
tions, Which form mycels, and Which obtain their nutrients 
from organic substances that are thereby decomposed (sapro 
biontic or saprophytic mode of life). Moreover, they repro 
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duce predominantly asexually by means of spores (in particu 
lar sporangiospores or by conidium) and form, if ever, only 
very small sexual reproductive organs. 

That includes, for example, species from the classes Asco 
mycota, Basidiomycota, Deuteromycota and Zygomycota, in 
particular all species from the genera Aspergillus, Penicil 
lium, Cladosporium and Mucor as Well as Slachybolrys, 
Phoma, Allernaria, Aureobasidium, Ulocladium, Epicoc 
cum, Slemphyllium, Paecilomyces, Trichoderma, Scopulari 
opsis, Wallemia, Bolrylis, Verlicillium and Chaetonium. 

The Ascomycota include all species of the generaAspergil 
lus, Penicillium and Cladosporium. These fungi develop 
spores that on contact With the skin or the respiratory tracts 
have a strong potential for causing allergies. The Basidomy 
cota include, for example, Cryplococcus neoformans. The 
Deuteromycota include all the knoWn genera of mold, par 
ticularly those that because of the lack of a sexual phase are 
not classi?ed in the classes Ascomycota, Basidiomycota or 
Zygomycota. 

Non-ionic surfactants are particularly preferably suitable 
for reducing the adhesion of all species of the genus Aspergil 
[us to surfaces, quite particularly preferably the species 
selected from Aspergillus aculealus, Aspergillus albus, 
Aspergillus alliaceus, Aspergillus asperescens, Aspergillus 
awamori, Aspergillus candidus, Aspergillus carbonarius, 
Aspergillus carneus, Aspergillus chevalieri, Aspergillus 
chevalieri var. inlermedius, Aspergillus clavalus, Aspergillus 
?cuum, Aspergillus ?avipes, Aspergillus ?at/us, Aspergillus 
foelidus, Aspergillus fumigalus, Aspergillus giganleus, 
Aspergillus humicola, Aspergillus inlermedius, Aspergillus 
japonicus, Aspergillus nidulans, Aspergillus niger, Aspergil 
lus niveus, Aspergillus ochraceus, Aspergillus oryzae, 
Aspergillus oslianus, Aspergillus parasilicus, Aspergillus 
parasilicus var. globosus, Aspergillus penicillioides, 
Aspergillus phoenicis, Aspergillus rugulosus, Aspergillus 
scleroliorum, Aspergillus sojae var. gymnosardae, Aspergil 
lus sydowi, Aspergillus Zamarii, Aspergillus Zerreus, Aspergil 
lus Zerricola, Aspergillus loxicarius, Aspergillus unguis, 
Aspergillus uslus, Aspergillus versicolor, Aspergillus vilrico 
lae and Aspergillus wenlii. Particularly preferably, the adhe 
sion of Aspergillus ?avus andApsergillus nidulans is reduced 
or essentially prevented. 

Keratinophilic fungi are understood to mean those skin 
and/ or hair fungi that groW in calloused skin and their adnexa 
(particularly hair and/or nails). They are particularly under 
stood to mean Dermatophytes and all species of the genus 
Malassezia. According to the invention, Dermatophytes are 
understood to mean all species of the genera Trichophylon, 
Microsporum and Epidermophylon. 

The keratinophilic fungus MalasseZia, a yeast fungus, is 
responsible for increased dandruff formation of the skin, for 
example on the head (hair dandruff). Furthermore, this organ 
ism is considered to be responsible for the skin disease pityri 
asis versicolor. In particular, it is therefore an advantage to 
reduce or essentially prevent the adhesion of Malassezia, 
particularly those of the species M furfur (also knoWn under 
the name Pilyrosporum ovale), M. pachydermalis, M sym 
podialis and/or M Globosa. 

According to a preferred embodiment, the keratinophilic 
fungi are selected from Trichophylon menlagrophyles, T 
rubrum, T asleroides, T concenlrium, T equinum, T meginii, 
T gallinae, T Zonsurans, T schoenleinii, T Zerreslre, T ver 
rucosum, T violaceum, Microsporum canis, Microsporum 
audounii, M gypseum, Epidermophylon?ossocum, Malasse 
Ziafurfur, M sympodialis, M globosa andM pachydermalis. 

According to a further preferred embodiment, the use of 
non-ionic surfactants reduces the adhesion of dermatophytes 
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18 
to surfaces. In particular, the Dermatophytes are selected 
from T richophylon menlagrophyles, T rubrum, T asleroides, 
T concenlrium, T equinum, T meginii, T gallinae, T Zonsur 
ans, T schoenleinii, T Zerreslre, T verrucosum, T violaceum, 
Microsporum canis, Microsporum audounii, M gypseum and 
Epidermophylon ?ossocum. 

According to a further embodiment, the use of non-ionic 
surfactants reduces the adhesion of algae, of human, animal 
and/or vegetal pathogenic viruses as Well as of bacterioph 
ages. 

Algae are mono- to pluricellular, differently colored, pri 
mary photoautotrophic plants or photoautotrophic bacteria 
mostly from thallophytic organization, Whose gametes and 
spore building organs are generally monocellular and possi 
bly possess hulls of sterile cells. Algae are differentiated 
according to their pigmentation into green, red, blue and 
broWn algae, the green and blue algae being principally rel 
evant to cladding and building materials. The relevant mem 
bers of the blue algae (cyanobacteria) are of the genera Ana 
baena, Anacyslis, e.g. Anacyslis monlana, Gloeocapsa, 
Lyngbia, Nosloc, Oscillaloria, e.g. Oscillaloria lulea, Phor 
midium, Schiszolhrix and Scylonema. Genera of the green 
algae (chlorophyta) are for example Chlorella, Choricyslis, 
Chlamydomonas, Chlorococcum, Slichcoccus, particularly 
Slichcoccus bacillaris, Ulolhrix and Trenlepholia, particu 
larly Trenlepholia odorala. According to the invention, the 
adhesion of algae to surfaces can noW be reduced by the use 
of non-ionic surfactants, particularly in very moist areas as 
Well as aquariums, but also to such surfaces that are subject to 
Weathering, such as, e.g., building materials, including in 
particular sealants or extruded sealing. 

Preferred Articles 
Preferred articles of the present invention are textiles, furs, 
paper, hides, leather and packaging, particularly those for 
foodstuffs, particularly preferred articles are ?lter media, 
building materials and building auxiliaries, Which comprise 
non-ionic surfactants, particularly ?uorinated non-ionic sur 
factants in order to reduce the adhesion of microorganisms to 
surfaces, and Which are treated With and/ or coated With them, 
Wherein the non-ionic surfactants are preferably not 
covalently bonded to the materials. 

Treatment of the packaging, surfaces, textiles, furs, paper, 
hides or leather is carried out by methods knoWn to the person 
skilled in the art, for example by dipping in a suitable con 
centrated solution of an inventive agent or by spraying With 
such a solution. Thus, for example, Works of art on paper, 
vellum, Wood and/or canvas can be protected or rid of infes 
tation from microorganisms, particularly mold infestation. 
The treatment of the ?lter media, building materials or build 
ing auxiliaries is carried out, for example, by applying, par 
ticularly preferably, hoWever, by mechanical incorporation of 
the non-ionic surfactants or of a suitably concentrated solu 
tion of the non-ionic surfactants on or into the ?lter media, 
building materials or building auxiliaries. Thus the non-ionic 
surfactants can be mixed mechanically, e.g., by stirring, in the 
materials in question before their use or alternatively, they can 
also be already incorporated in them during the manufacture 
of the materials. 

Preferably, the inventively treated building materials or 
building auxiliaries are selected from adhesive compounds, 
sealants, ?llers and coating compounds, plastics, varnishes, 
paints, plaster, mortar, screeds, concrete, insulation materials 
and undercoats. Particularly preferred building materials or 
building auxiliaries are joint sealants (e.g., silicone-contain 
ing joint sealants), Wallpaper paste, plaster, carpet ?xers, 
silicone adhesives, and tile adhesives. 
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Sealants and particularly joint sealants typically comprise 
organic polymers and in certain cases mineral or organic 
?llers and other additives. 

Suitable polymers are for example thermoplastic elas 
tomers as described in DE 3602526, preferably polyure 
thanes and acrylates. Suitable polymers are also mentioned in 
US. Pat. No. 4,910,242, US. Pat. No. 5,525,654 and DE 
4009095 as Well as in US. Pat. No. 6,184,274 and US. Pat. 
No. 5,412,015, Which are incorporated herein by reference in 
their entirety. 

The inventive sealants (sealants or sealant mixtures) pref 
erably comprise 0.001 -3.0 Wt. % non-ionic surfactant. 
Amounts betWeen 0.01 and 1.0 Wt. % are particularly pre 
ferred. 

According to the invention, the treatment of the inventive 
sealants can occur in the uncured or cured state below 600 C. 
In the context of the invention, sealants are materials accord 
ing to DIN EN 26927, in particular those that cure plastically 
or elastically as the sealants. The inventive sealants can com 
prise all the typical additives that are appropriate for sealants, 
such as, for example typical thickeners, reinforcing ?llers, 
crosslinkers, crosslinking catalysts, pigments, coupling 
agents or other volume extenders. The deposition or incorpo 
ration of the non-ionic surfactants can be carried out by dis 
persion techniques knoWn to the person skilled in the art, e.g., 
by the use of dispersion equipment, kneaders, planetary mix 
ers etc., in the absence of moisture and oxygen, into both the 
?nished sealants as Well as constituents of the sealants or 
together With one or a plurality of components of the sealant. 

Even the treatment of already cured, crosslinked sealant 
surfaces can be carried out by depositing solutions or suspen 
sions of the inventively used substance, as the active sub 
stance is transported into the sealant by sWelling or diffusion. 

Inventively usable sealants can be manufactured both from 
silicones, urethanes as Well as acrylics or for example based 
on MS-polymers. Urethane-based sealants have been dis 
closed, for example, in Ullmann’ s Encyclopedia of Industrial 
Chemistry (8th edition 2003, chapter 4) and US. Pat. No. 
4,417,042. Silicone sealants are knoWn to the person skilled 
in the art, for example, from EP 0 118 030A, EP 0 316 591 A, 
EP 0 327 847 A, EP 0 553 143 A, DE 195 49 425 A and US. 
Pat. No. 4,417,042. Examples of acrylic sealants have been 
disclosed, inter alia, in WO 01/09249 or US. Pat. No. 5,077, 
360. Examples of sealants based on MS-polymers have been 
disclosed, for example, in EP 0 824 574, US. Pat. No. 3,971, 
751, US. Pat. No. 4,960,844, US. Pat. No. 3,979,344, US. 
Pat. No. 3,632,557, DE 4029504, EP 601 021 or EP 370 464. 

In a particularly preferred embodiment, the joint sealing 
compound concerns a silicone-based joint sealing compound, 
particularly from acetato-, alkoxy-, oximo-, benZamido- and 
aminosilicones. The joint sealing compound here preferably 
comprises polyorganosiloxanes and organosilicone com 
pounds having hydrolyZable groups as are described and in 
the amounts mentioned in the US. Pat. No. 5,378,406, the 
disclosure of Which is incorporated herein by reference in its 
entirety. 

In particular, room temperature crosslinkable systems, as 
described, for example in EP 0 327 847 or US. Pat. No. 
5,077,360, are preferred. They can concern multicomponent 
systems, Wherein the catalyst and the crosslinker can be sepa 
rated in the multicomponent system (for example disclosed in 
the US. Pat. No. 4,891,400 and US. Pat. No. 5,502,144), or 
other silicone RTV 2K-systems, in particular platinum-free 
systems. 

One-component systems are particularly preferred and 
comprise all the components to form a sealant, and are stored 
under the exclusion of air humidity and/or oxygen from the 
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air; at the point of use, they cure by reaction With the oxygen 
from the air and/ or the air humidity. Particularly preferred are 
the silicone-neutral systems, in Which the reaction of 
crosslinkers With the Water of the surrounding air does not 
afford corrosive, acidic, basic or odor intensive cleavage 
products. Examples of such systems are disclosed in DE 195 
49 425, US. Pat. No. 4,417,042 or EP 0 327 847. 
The sealants and in particular the joint sealing compounds 

can comprise aqueous or organic solvents. The organic sol 
vents can include hydrocarbons like cyclohexane, toluene or 
also xylene or petrol ether. Additional solvents are ketones 
like methyl butyl ketone or chlorinated hydrocarbons. 
The sealants can further comprise additional rubbery poly 

mers. These include relatively loW-molecular Weight, com 
mercial types of polyisobutylene, polyisoprene or also polyb 
utadiene-styrene. The co-use of degraded natural rubber or 
neoprene rubber is also possible. Here, room temperature 
?oWable types, Which are often called “liquid rubber”, can 
also be used. 
The inventive sealants can be used to bond or joint the most 

varied materials together. Here, the use is mainly considered 
on concrete, on glass, on plaster and/or enamel as Well as 
ceramic and porcelain. HoWever, the jointing or sealing of 
molded parts or pro?les of aluminum, steel, Zinc or also of 
plastics like PVC or polyurethanes or acrylic resins is also 
possible. Finally, the sealing of Wood or Wooden materials to 
the most different other materials is noted. 
The stability of joint sealants is generally realiZed by the 

addition of ?nely dispersed solids, also knoWn as ?llers. 
These can be differentiated into organic and inorganic types. 
Silicic acid/silicon dioxide (coated or uncoated), chalk 
(coated or uncoated) and/or Zeolites are preferred inorganic 
?llers. In addition, the Zeolites can also function as drying 
agents. Exemplary organic ?llers include PVC poWder. In 
general, ?llers make a signi?cant contribution to the required 
internal strength of the sealant after application, such that the 
sealant is prevented from running out of or receding from any 
vertical joints. The mentioned additives and ?llers can be 
subdivided into pigments and thixotropiciZing ?llers also 
designated by the abbreviation thixotropic agents. 
Known thixotropic agents like bentonites, kaolins or also 

organic compounds like hydrogenated castor oil or its deriva 
tives With multifunctional amines or the reaction products of 
stearic acid or ricinoleic acid With ethylenediamine are suit 
able thixotropic agents. The co-use of silicic acid, particularly 
pyrolyZed silicic acid, has proven to be particularly bene? 
cial. Furthermore, sWellable polymer poWders are basically 
considered as thixotropic agents. Examples of these are poly 
acrylonitrile, polyurethane, polyvinyl chloride, polyacry 
lates, polyvinyl alcohols, and polyvinyl acetates as Well as the 
corresponding copolymers. Particularly good results are 
obtained With ?nely dispersed polyvinyl chloride poWder. 
Besides the thixotropic agents, in addition, adhesion promot 
ers such as mercaptoalkylsilane can also be employed. It has 
proven convenient to employ a monomercaptoalkyltrialkox 
ysilane. Mercaptopropyltrimethoxysilane, for example, is 
commercially available. 
The properties of a joint sealing compound can be further 

improved if additional components are added to the plastic 
poWder used as the thixotropic agent. Here, this concerns 
materials that fall in the category of plasticizers or sWelling 
agents and sWelling auxiliaries used in plastics. 

PlasticiZers, for example, from the class of the phthalic acid 
esters, can be considered particularly for joint sealing com 
pounds based on urethanes or acrylics. Examples of appli 
cable compounds from this class of substances are dioctyl 
phthalate, dibutyl phthalate and benZyl butyl phthalate. Fur 
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ther suitable classes of substances are chloropara?ins, alkyl 
sulfonates for example phenols or cresols as Well as fatty acid 
esters. 

For silicone sealants, suitable plasticizers are silicone oils, 
particularly preferably polydimethylsiloxanes, as Well as 
hydrocarbons and/ or their mixtures, of Which hydrocarbons 
in particular or their mixtures With a boiling point above 2000 
C., particularly above 2300 C. 

Those loW molecular Weight organic substances that are 
miscible With the polymer poWder and the plasticiZer can be 
used as the swelling auxiliaries. These types of swelling aux 
iliaries can be found in the relevant plastics and polymer 
handbooks intended for the person skilled in the art. Preferred 
sWelling auxiliaries for polyvinyl chloride poWder are esters, 
ketones, aliphatic hydrocarbons, and aromatic hydrocarbons, 
as Well as alkyl substituted, aromatic hydrocarbons. 

The knoWn substances titanium dioxide, iron oxides and 
carbon black are used as the pigments and colorants in these 
applications. 

The storage stability is improved by adding knoWn stabi 
liZers like benZoyl chloride, acetyl chloride, methyl toluene 
sulfonate, carbodiimides and/or polycarbodiimides to the 
sealants. Ole?ns having 8 to 20 carbon atoms have proven to 
be particularly good stabiliZers. In addition to their stabiliZing 
action, they can also ful?ll the tasks of plasticiZers or sWelling 
agents. Ole?ns having 8 to 18 carbon atoms, particularly 
When the double bond is in the 1,2 position, are preferred. The 
best results are obtained When the molecular structure of 
these stabiliZers is linear. 
By the inventive use of non-ionic surfactants to reduce the 

adhesion of microorganisms, in particular molds, to surfaces, 
the problem of resistance development due to biocides is 
circumvented. By the reduction of adhesion of molds to the 
surfaces, a plurality of desired effects is achieved for the 
application in building materials and building auxiliaries sus 
ceptible to mold, in particular sealants and joint sealants: 
discoloration from pigmented molds is prevented, the dis 
semination of the mold infestation is sloWed doWn and the 
allergic exposure is reduced. 
A further preferred embodiment of the present invention 

includes Wallpaper adhesives comprising preferably 
0.000001 to 3 Wt. % non-ionic surfactants. The Wallpaper 
adhesives concern Wallpaper pastes of aqueous solutions of 
hydrocolloids like methyl cellulose, methyl hydroxypropyl 
cellulose or Water-soluble starch derivatives or for example 
aqueous dispersions of ?lm-forming high molecular Weight 
materials like polyvinyl acetate, particularly in combination 
With the already cited cellulosic and starch derivatives. 

The ?lter media employed can be all knoWn types, as long 
as they are suitable for use in Water ?ltration or air ?ltration 
units, particularly for air-conditioning units or air humidi? 
ers. In particular, ?lter materials of cellulose, glass ?bers, 
PVC-?bers, polyester ?bers, polyamide ?bers, particularly 
nylon ?bers, non-Wovens, sintered materials and membrane 
?lters are to be mentioned. 

Depending on the conditions of use of the agents, the 
concentration of added non-ionic surfactants in the inventive 
agents used to reduce the adhesion of microorganisms to 
surfaces can be varied over a Wide scale by the person skilled 
in the art. 

The inventive agents are manufactured according to con 
ventional formulations knoWn to the person skilled in the art. 
The non-ionic surfactants can be added both to the already 
prepared ?nished agents but also during the manufacturing 
process. 
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22 
Detergents and Cleansing Agents. 

For detergents, it Was already described that non-ionic sur 
factants can be employed here for cleaning the Washing. 
HoWever, an anti-adhesive affect has not been described up to 
noW. 

Accordingly, a further subject matter of the invention is the 
use of non-ionic surfactants in detergents and/or cleansing 
agents to reduce the adhesion of microorganisms to articles 
treated With these detergents and/or cleansing agents. 

Such detergents and cleansing agents can comprise rela 
tively loW amounts of substances Without polluting the Waste 
Water. As they are used in concentrated form and are diluted to 
the corresponding active concentrations in the Wash liquor, 
the active substances have to be used in a correspondingly 
higher concentration. The detergents and cleansing agents are 
normally diluted With Water in the ratio 1:40 to 1:200. 

According to the invention, non-ionic surfactants can also 
be added to cleansing agents for cleaning hard surfaces, such 
as for example ?oors, tiles, Wall tiles, plastics as Well as other 
hard surfaces in the household, in public sanitary facilities, in 
sWimming baths, saunas, sports facilities or in medical or 
massage practices. 

Besides the pathogenic microorganisms (particularly fungi 
and bacteria), particularly Pseudomonas aeruginosa, Salmo 
nelle spec., Aclinobacleria (particularly Brachybaclerium 
spec.), alpha-Proteobacteria (particularly A grobaclerium 
spec.), beta-Proteobacteria (particularly Nilrosomonas spec., 
Aquabaclerium spec., Hydrogenophaga), gamma-Proteobac 
teria (particularly Slenolrophomonas spec., Xanlhomonas 
spec (campestris)) are found on such surfaces. 

In the broadest sense of the scope of the invention, deter 
gents and cleansing agents are understood to mean surfactant 
containing preparations in solid form (particles, poWder etc.), 
semi-solid form (pastes etc.), liquid form (solutions, emul 
sions, suspensions, gels etc.) and gaseous-like form (aerosols 
etc.) that in regard to an advantageous action in use can also 
comprise additional surfactants beside the ?uorinated non 
ionic surfactants, normally beside additional components that 
are usual for each of the end uses. Examples of such surfac 
tant-containing preparations are surfactant-containing deter 
gent preparations, surfactant-containing cleansing agents for 
hard surfaces, or surfactant-containing freshening prepara 
tions, each of Which can be solid or liquid, hoWever, they can 
also be in a form that includes solid and liquid components or 
partial amounts of the components alongside one another. 
The detergents and cleansing agents comprise typically 

comprised ingredients, like anionic, non-ionic, cationic and 
amphoteric surfactants, inorganic and organic builders, spe 
cial polymers (for example those With cobuilder properties), 
foam inhibitors, colorants and optional fragrances (per 
fumes), bleaching-agents (such as for example peroxy 
bleaching-agents and chlorine bleaching-agents), bleach acti 
vators, bleach stabiliZers, bleach catalysts, enzymes, anti 
graying inhibitors, Without the ingredients being limited to 
these groups of sub stances. Frequently, important ingredients 
of these preparations are also detergent auxiliaries, Which are 
understood to include in a non-limiting sense as examples, 
optical brighteners, UV-stabiliZers, and soil repellents, i.e., 
polymers that counteract redeposition of dirt on the ?bers. 
Each group of substances is de?ned beloW in more detail. 

For the case Where at least part of the preparations are 
present as molded bodies, binding auxiliaries and disintegra 
tion auxiliaries can also be comprised. 

Beside the ?uorine-containing non-ionic surfactants, the 
detergents can comprise additional non-ionic surfactants as 
Well as anionic, ZWitterionic and cationic surfactants as addi 
tional surfactants. 
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Exemplary suitable anionic surfactants are those of the 
sulfonate and sulfate type. Suitable surfactants of the sul 
fonate type are advantageously C9_l3-alkylbenZene sul 
fonates, ole?n sulfonates, i.e., mixtures of alkene- and 
hydroxyalkane sulfonates, and disulfonates, as are obtained, 
for example, from Cl2_18-monoole?ns having a terminal or 
internal double bond, by sulfonation With gaseous sulfur tri 
oxide and subsequent alkaline or acidic hydrolysis of the 
sulfonation products. Those alkane sulfonates, obtained from 
C1 2_ 18 alkanes by sulfochlorination or sulfoxidation, for 
example, With subsequent hydrolysis or neutralization, are 
also suitable. The esters of 2-sulfofatty acids (ester sul 
fonates), eg the 2-sulfonated methyl esters of hydrogenated 
coco-, palm nut- or talloW acid, are likeWise suitable. 

Further suitable anionic surfactants are sulfated fatty acid 
esters of glycerin. They include the mono-, di- and triesters 
and also mixtures of them, such as those obtained by the 
esteri?cation of a monoglycerin With 1 to 3 moles fatty acid or 
the transesteri?cation of triglycerides With 0.3 to 2 moles 
glycerin. Preferred sulfated fatty acid esters of glycerol in this 
case are the sulfated products of saturated fatty acids With 6 to 
22 carbon atoms, for example caproic acid, caprylic acid, 
capric acid, myristic acid, lauric acid, palmitic acid, stearic 
acid or behenic acid. 

Preferred alk(en)yl sulfates are the alkali and especially 
sodium salts of the sulfuric acid half-ester derived from the 
C 1 2-C 18 fatty alcohols, for example from coconut butter alco 
hol, talloW alcohol, lauryl, myristyl, cetyl or stearyl alcohol or 
from C lo-C2O oxo alcohols and those half-esters of secondary 
alcohols of these chain lengths. Additionally preferred are 
alk(en)yl sulfates of the said chain lengths, Which contain a 
synthetic, straight-chained alkyl group produced on a petro 
chemical basis, Which shoW similar degradation behavior to 
the suitable compounds based on fat chemical raW materials. 
In detergents and cleansing agents, the Cl 2-C16-alkyl sulfates 
and C 1 2-C 1 5-alkyl sulfates and C 1 4-C 1 5 alkyl sulfates are pre 
ferred. The 2,3-alkyl sulfates, Which are manufactured 
according to the US. Pat. No. 3,234,258 or 5,075,041, and 
Which can be obtained from Shell Oil Company under the 
trade name DAN®, are also suitable anionic surfactants. 

Sulfuric acid mono-esters derived from straight-chained or 
branched C7_21 alcohols ethoxylated With 1 to 6 moles ethyl 
ene oxide are also suitable, for example 2-methyl-branched 
C9_ll alcohols With an average of 3.5 moles ethylene oxide 
(EO) or Cl2_l8 fatty alcohols With 1 to 4 EO. Due to their high 
foaming performance, they are only used in fairly small quan 
tities in detergents and cleansing agents, for example in 
amounts of 1 to 5% by Weight. 

Other suitable anionic surfactants are the salts of alkylsul 
fosuccinic acid, Which are also referred to as sulfosuccinates 
or esters of sulfosuccinic acid, and the monoesters and/or 
di-esters of sulfosuccinic acid With alcohols, preferably fatty 
alcohols and especially ethoxylated fatty alcohols. 

Preferred sulfosuccinates contain C8_l8 fatty alcohol 
groups or mixtures of them. Especially preferred sulfosucci 
nates contain a fatty alcohol residue derived from the ethoxy 
lated fatty alcohols that are under consideration as non-ionic 
surfactants (see description beloW). Once again the especially 
preferred sulfosuccinates are those, Whose fatty alcohol resi 
dues are derived from ethoxylated fatty alcohols With narroW 
range distribution. It is also possible to use alk(en)ylsuccinic 
acid With preferably 8 to 18 carbon atoms in the alk(en)yl 
chain, or salts thereof. 

Soaps in particular can be considered as further anionic 
surfactants. Saturated fatty acid soaps are suitable, such as the 
salts of lauric acid, myristic acid, palmitic acid, stearic acid, 
hydrogenated erucic acid and behenic acid, and especially 
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24 
soap mixtures derived from natural fatty acids such as coco 
nut oil fatty acid, palm kernel oil fatty acid or talloW fatty acid. 

Anionic surfactants, including soaps may be in the form of 
their sodium, potassium or ammonium salts or as soluble salts 
of organic bases, such as mono-, di- or triethanolamine. The 
sodium or potassium salts are preferred, particularly the 
sodium salts. The surfactants can also be employed in the 
form of their magnesium salts. 

In the context of the present invention, those agents are 
preferred that comprise 5 to 50 Wt. %, preferably 7.5 to 40 Wt. 
% and particularly 15 to 25 Wt. % of one or a plurality of 
anionic surfactants. 

Beside the ?uorinated non-ionic surfactants, the detergents 
can comprise additional non-ionic surfactants such as for 
example alkoxylated, advantageously ethoxylated, particu 
larly primary alcohols preferably containing 8 to 18 carbon 
atoms and, on average, 1 to 12 moles of ethylene oxide (EO) 
per mole of alcohol, in Which the alcohol radical may be linear 
or preferably methyl-branched in the 2-position or may con 
tain linear and methyl-branched radicals in the form of the 
mixtures typically present in oxoalcohol groups. Particularly 
preferred are, hoWever, alcohol ethoxylates With linear 
groups from alcohols of natural origin With 12 to 18 carbon 
atoms, eg from coco-, palm-, talloW- or oleyl alcohol, and an 
average of 2 to 8 EO per mol alcohol. Exemplary preferred 
ethoxylated alcohols include Cl2_l4-alcohols With 3 EO or 
4EO, C9_1l-alcohols With 7 EO, Cl3_15-alcohols With 3 EO, 5 
EO, 7 EO or 8 EO, Cl2_l8-alcohols With 3 EO, 5 EO or 7 EO 
and mixtures thereof, as Well as mixtures of Cl2_l4-alcohols 
With 3 EO and Cl2_18-alcohols With 5 EO. The cited degrees 
of ethoxylation constitute statistically average values that can 
be a Whole or a fractional number for a speci?c product. 
Preferred alcohol ethoxylates have a narroWed homolog dis 
tribution (narroW range ethoxylates, NRE). In addition to 
these non-ionic surfactants, fatty alcohols With more than 12 
EO can also be used. Examples of these are talloW fatty 
alcohol With 14 EO, 25 EO, 30 EO or 40 EO. 

Another class of preferred non-ionic surfactants Which 
may be used, either as the sole non-ionic surfactant or in 
combination With other non-ionic surfactants are alkoxy 
lated, preferably ethoxylated or ethoxylated and propoxy 
lated fatty acid alkyl esters preferably containing 1 to 4 car 
bon atoms in the alkyl chain, in particular fatty acid methyl 
esters. 
A further class of non-ionic surfactants Which can be 

advantageously used includes the alkyl polyglycosides 
(APG). Suitable alkyl polyglycosides satisfy the general for 
mula RO(G)Z Where R is a linear or branched, particularly 
2-methyl-branched, saturated or unsaturated aliphatic group 
containing 8 to 22 and preferably 12 to 18 carbon atoms and 
G stands for a glycose unit containing 5 or 6 carbon atoms, 
preferably glucose. The degree of glycosidation Z is betWeen 
1.0 and 4.0 and preferably betWeen 1.0 and 2.0 and particu 
larly betWeen 1.1 and 1.4. 

Linear alkyl polyglucosides are preferably employed, that 
is alkyl polyglycosides, in Which the polyglycosyl group is a 
glucose group and the alkyl group is an n-alkyl group. 

Preferably, the inventive surfactant-containing prepara 
tions can comprise alkyl polyglycosides, Wherein the APG 
contents of the preparations intended for the detergent appli 
cations, rinse applications or cleansing applications are pref 
erably greater than 0.2 Wt. %, based on the total preparation. 
Particularly preferred preparations compriseAPG in amounts 
of0.2 to 10 Wt. %, advantageously in amounts of0.2 to 5 Wt. 
% and particularly in amounts of 0.5 to 3 Wt. %. 

Non-ionic surfactants of the amine oxide type, for example 
N-cocoalkyl-N,N-dimethylamine oxide and N-talloW alkyl 
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N,N-dihydroxyethylamine oxide, and the fatty acid alkano 
lamides may also be suitable. The quantity in Which these 
non-ionic surfactants are used is preferably no more than the 
quantity in Which the ethoxylated fatty alcohols are used and, 
particularly no more than half that quantity. 

Other suitable surfactants are polyhydroxyfatty acid 
amides corresponding to the Formula (I), 

(1) 
R5 

in Which R4CO stands for an aliphatic acyl group With to 6 to 
22 carbon atoms, R5 for hydrogen, an alkyl or hydroxyalkyl 
group With 1 to 4 carbon atoms and [Zl]for a linear or 
branched polyhydroxyalkyl group With 3 to 10 carbon atoms 
and 3 to 10 hydroxyl groups. The polyhydroxyfatty acid 
amides are knoWn substances, Which may normally be 
obtained by reductive amination of a reducing sugar With 
ammonia, an alkylamine or an alkanolamine and subsequent 
acylation With a fatty acid, a fatty acid alkyl ester or a fatty 
acid chloride. 

The group of polyhydroxyfatty acid amides also includes 
compounds corresponding to the Formula (II), 

in Which R6 is a linear or branched alkyl or alkenyl group 
containing 7 to 12 carbon atoms, R7 is a linear, branched or 
cyclic alkyl group or an aryl group containing 2 to 8 carbon 
atoms and R8 is a linear, branched or cyclic alkyl group or an 
aryl group or an oxyalkyl group containing 1 to 8 carbon 
atoms, C l_4-alkyl or C1_4-phenyl groups being preferred, and 
[Z2] is a linear polyhydroxyalkyl group, of Which the alkyl 
chain is substituted by at least tWo hydroxyl groups, or 
alkoxylated, preferably ethoxylated or propoxylated deriva 
tives of that group. 

[Z2] is preferably obtained by reductive amination of a 
reduced sugar, for example glucose, fructose, maltose, lac 
tose, galactose, mannose or xylose. The N-alkoxy- or N-ary 
loxy-substituted compounds may then, for example, be con 
verted into the required polyhydroxyfatty acid amides, as is 
described in WO-A-95/0733l, by reaction With fatty acid 
methyl esters in the presence of an alkoxide as catalyst. 

Furthermore, it can be preferred to also employ cationic 
surfactants in addition to anionic and non-ionic surfactants. 

In particular, cationic surfactants should be cited as textile 
softeners. Examples of cationic surfactants are especially 
quaternary ammonium compounds, cationic polymers and 
emulsi?ers. 

Suitable examples are quaternary ammonium compounds 
of Formulas (III) and (IV) 

(111) 
R17 
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26 
-continued 

(1V) 
CH3 

Wherein in (IV) R“ and Rh stand for an acyclic alkyl group 
having 12 to 24 carbon atoms, RC stands for a saturated C l-C4 
alkyl or hydroxyalkyl group, Rd is either equal to R“, Rb or R” 
or stands for an aromatic group. X“ stands either for a halide 
ion, methosulfate ion, methophosphate ion or phosphate ion 
as Well as their mixtures. Exemplary cationic compounds of 
Formula (III) are didecyl dimethyl ammonium chloride, dital 
loW dimethyl ammonium chloride or dihexadecyl ammonium 
chloride. 
Compounds of Formula (IV) are so-called esterquats. 

Esterquats are characterized by their outstanding biodegrad 
ability. Here, Re stands for an aliphatic alkyl group With 12 to 
22 carbon atoms and 0, l, 2 or 3 double bonds, Rf stands for H, 
OH or O(CO)Rh, Rg, independently of Rf stands for H, OH or 
O(CO)Ri, Wherein Rh and R1, independently of each other, 
each stand for an aliphatic alkyl group having 12 to 22 carbon 
atoms With 0, l , 2 or 3 double bonds, m, n and p independently 
of each other can each have the value 1, 2 or 3. X“ can be either 
a halide ion, methosulfate ion, methophosphate ion or phos 
phate ion as Well as their mixtures. Preferred compounds 
comprise a group O(CO)Rh for Rf and alkyl groups With 16 to 
18 carbon atoms for R” and Rh. Particularly preferred are 
compounds in Which Rg stands moreover for OH. Examples 
of compounds of Formula (IV) are methyl -N- (2 -hydroxy 
ethyl)-N,N-di(talloWacyl-oxyethyl) ammonium methosul 
fate, bis(palmitoyl)-ethyl-hydroxyethyl-methyl-ammonium 
methosulfate or methyl-N,N-bis(acyloxyethyl)-N-(2-hy 
droxyethyl)ammonium metho sulfate. When quatemiZed 
compounds of Formula (IV) are used that have unsaturated 
alkyl chains, then acyl groups are preferred, Whose corre 
sponding fatty acids have an iodine numberbetWeen 5 and 80, 
preferably between 10 and 60 and particularly between 15 
and 45 and Which have a cis/trans isomer ratio (in Wt. %) of 
greater than 30:70, preferably greater than 50:50 and particu 
larly greater than 70:30. Commercial examples are the meth 
ylhydroxyalkyl-dialkoyloxyalkylammonium methosulfates 
marketed by Stepan under the trade name Stepantex® or 
knoWn products from Cognis With the trade name Dehy 
quart® or the knoWn products manufactured by Gold 
schmidt-Witco under the name ReWoquat®. Further pre 
ferred compounds are the diesterquats of Formula (V), Which 
are available under the names ReWoquat® W 222 LM or CR 
3099 and Which assure stability and color protection in addi 
tion to softness. 

Rk and RI stand, independently of each other, each for an 
aliphatic group having 12 to 22 carbon atoms With 0, l, 2 or 3 
double bonds. 

Besides the above described quaternary compounds, other 
knoWn compounds can also be employed, such as, for 
example quaternary imidaZolinium compounds of Formula 

(V) 
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wherein R’" stands for a saturated alkyl group With 1 to 4 
carbon atoms, R” and R0, independently of each other, each 
stand for an aliphatic, saturated or unsaturated alkyl group 
With 12 to 18 carbon atoms, R” can alternatively stand for 
O(CO)RP, Wherein RP means an aliphatic, saturated or unsat 
urated alkyl group With 12 to 18 carbon atoms, and Z means 
an NH group or oxygen and X“ is an anion; q can assume 
Whole numbered values betWeen 1 and 4. 

Additional suitable quaternary compounds are described 
by Formula (V11), 

(V11) 
Rr H 

Wherein R", R’ and RS independently of one another stand for 
a C 1 _4-alkyl-, alkenyl- or hydroxyalkyl-group, R’ and R”, each 
independently selected, represent a C8_28-alkyl group and r is 
a number betWeen 0 and 5. 

Besides the compounds of Formulae (111) to (V 11), short 
chain, Water-soluble, quaternary ammonium compounds can 
also be employed, such as trihydroxyethylmethylammonium 
methosulfate or the alkyltrimethylammonium chlorides, 
dialkyldimethylammonium chlorides and trialkylmethylam 
monium chlorides, e.g., cetyltrimethylammonium chloride, 
stearyltrimethylammonium chloride, distearyldimethylam 
monium chloride, lauryldimethylammonium chloride, lau 
ryldimethylbenZylammonium chloride and tricetylmethy 
lammonium chloride. 

Protonated alkylamine compounds that exhibit a softening 
action, as Well as the non-quatemary, protonated precursors 
of the cationic emulsi?ers are also suitable. 

The quaterniZed protein hydrolyZates illustrate further 
inventively usable cationic compounds. 

Suitable cationic polymers include the polyquatemium 
polymers such as those in the CTFA Cosmetic Ingredient 
Dictionary (The Cosmetic, Toiletry and Fragrance Associa 
tion, 1997), particularly those polyquatemium-6, polyquater 
nium-7, polyquaternium-10 polymers also .described as Mer 
quats (Ucare Polymer IR 400; Amerchol), polyquaternium 
4-copolymers, such as graft copolymers With a cellulosic 
backbone and quaternary ammonium groups that are bonded 
through allyl dimethyl ammonium chloride, cationic cellu 
lose derivatives like cationic guar, such as guar hydroxypro 
pyl triammonium chloride, and similar quatemiZed guar 
derivatives (e.g. Cosmedia Guar, manufactured by Cognis 
GmbH), cationic quaternary sugar derivatives (cationic alkyl 
polyglucosides), e.g., the commercial product Glucquat® 
100, according to CTFA nomenclature a “Lauryl Methyl Glu 
ceth-10 Hydroxypropyl Dimonium Chloride”, copolymers of 
PVP and dimethylamino methacrylate, copolymers of vinyl 
imidaZole and vinyl pyrrolidone, aminosilicone polymers 
and copolymers. 

PolyquaterniZed polymers (e.g., Luviquat Care from 
BASF) and also cationic biopolymers based on chitin and its 
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28 
derivatives, for example the polymer obtained under the trade 
name Chitosan® (manufacturer: Cognis) can also be 
employed. 

Cationic silicone oils, such as, for example, the commer 
cially available products Q2-7224 (manufacturer: DoW Com 
ing; a stabiliZed trimethylsilylamodimethicone), DoW Com 
ing® 929 emulsion (comprising a hydroxylamino-modi?ed 
silicone, also referred to as amodimethicone), SM-2059 
(manufacturer: General Electric), SLM-55067 (manufac 
turer: Wacker), and Abil®-Quat 3270 and 3272 (manufac 
turer: Goldschmidt-ReWo; diquatemary polydimethylsilox 
anes, Quaternium-80), as Well as siliconequat ReWoquat® 
SQ 1 (Tegopren® 6922, manufacturer: Goldschmidt-ReWo) 
are similarly suitable according to the invention. 
Compounds of Formula (V 111) are likeWise usable, 

(VIII) 

Which can be alkylamido amines in their non-quatemary form 
or, as shoWn, in their quaternary form. R” can be an aliphatic 
acyl group having 12 to 22 carbon atoms With 0, 1, 2 or 3 
double bonds, s can assume values betWeen 0 and 5. RW and 
R’C stand, independently of one another, each for H, Cl_4-alkyl 
or hydroxyalkyl. Preferred compounds are fatty acid amido 
amines such as stearylamidopropyl dimethylamine, available 
under the trade name Tego Amid®S 18, or 3 -talloWamidopro 
pyl trimethyl ammonium methosulfate, available under the 
trade name Stepantex® X 9124, Which are characterized by 
their good conditioning action as Well as by their color trans 
fer inhibiting action and particularly by their good biodegrad 
ability. 

lf cationic surfactants are employed, then they are prefer 
ably comprised in the preparations in amounts of 0.01 to 10 
Wt. %, particularly 0.1 to 3.0 Wt. %. 

In the inventive agents, the total surfactant content lies 
betWeen 5 and 50 Wt. %, preferably betWeen 10 and 35 Wt. %. 

Beside the surfactants, builders are the most important 
ingredients of detergents and cleansing agents. The inventive 
surfactant-containing preparations may contain any of the 
builders typically used in detergents and cleansing agents, 
i.e., in particular, Zeolites, silicates, carbonates, organic co 
builders and also (Where there are no ecological reasons pre 
venting their use) phosphates. 

Suitable crystalline, layer forming sodium silicates corre 
spond to the general formula NaMSiXOZXHHZO, Wherein M 
is sodium or hydrogen, x is a number from 1.9 to 4 and y is a 
number from 0 to 20, preferred values for x being 2, 3 or 4. 
These types of crystalline layered silicates are described, for 
example, in the European Patent application EP-A-0 164 514. 
Preferred crystalline layered silicates of the given formula are 
those in Which M stands for sodium and x assumes the values 
2 or 3. Both [3- and o-sodium disilicate Na2Si2O5yH2O are 
particularly preferred, Wherein [3-sodium silicate can be 
obtained for example from the process described in the Inter 
national Patent application WO-A-91/08171 . 

Other useful builders are amorphous sodium silicates With 
a modulus (Na2O:SiO2 ratio) of 1 :2 to 1:3.3, preferably 1:2 to 
1:2.8 and more preferably 1 :2 to 1:2.6, Which dissolve With a 
delay and exhibit multiple Wash cycle properties. The delay in 
dissolution compared With conventional amorphous sodium 
silicates can have been obtained in various Ways, for example 
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by surface treatment, compounding, compressing/compact 
ing or by over-drying. This type of X-ray amorphous silicates, 
Which similarly possess a delayed dissolution in comparison 
With the customary Water glasses, are described, for example 
in the German Patent application DE-A44 00 024. The prod 
ucts have microcrystalline regions between 10 and a feW 
hundred nm in siZe, values of up to at most 50 nm and 
especially up to at most 20 nm being preferred. Compacted/ 
densi?ed amorphous silicates, compounded amorphous sili 
cates and over dried X-ray-amorphous silicates are particu 
larly preferred. 
Of the optionally suitable ?ne crystalline, synthetic Zeo 

lites containing bound Water, ZeoliteA and/or P are preferred. 
A particularly preferred Zeolite P is Zeolite MAP (e.g., com 
mercial product DOUCILA24 from Cros?eld). However, the 
Zeolites X as Well as mixtures of A, X and/or P are also 
suitable. Commercially available and preferred in the context 
of the present invention is, for example, also a co-crystalliZate 
of Zeolite X and Zeolite A (ca. 80 Wt. % Zeolite X), Which is 
marketed under the name of VEGOBOND AX® by Condea 
Augusta S.p.A. and Which can be described by the formula 

Suitable Zeolites have a mean particle siZe of less than 10 
um (volume distribution, as measured by the Coulter Counter 
Method) and comprise preferably 18 to 22% by Weight and 
more preferably 20 to 22% by Weight of bound Water. 

Naturally, the generally knoWn phosphates can also be 
added to the detergents as builders, in so far that their use 
should not be avoided on ecological grounds. The sodium 
salts of the orthophosphates, the pyrophosphates and espe 
cially the tripolyphosphates are particularly suitable. 

Useful organic builders are, for example, the polycarboxy 
lic acids usable in the form of their sodium salts, polycar 
boxylic acids in this context being understood to be carboxy 
lic acids that carry more than one acid function. These 
include, for example, citric acid, adipic acid, succinic acid, 
glutaric acid, malic acid, tartaric acid, maleic acid, fumaric 
acid, sugar acids, aminocarboxylic acids, nitrilotriacetic acid 
(NTA), providing its use is not ecologically unsafe, and mix 
tures thereof. Preferred salts are the salts of polycarboxylic 
acids such as citric acid, adipic acid, succinic acid, glutaric 
acid, tartaric acid, sugar acids and mixtures thereof. Acids per 
se can also be used. Besides their building action, the acids 
also typically have the property of an acidifying component 
and, hence also serve to establish a loWer and milder pH of 
surfactant-containing preparations according to the inven 
tion. Citric acid, succinic acid, glutaric acid, adipic acid, 
gluconic acid and any mixtures thereof are particularly men 
tioned in this regard. 

Polymeric polycarboxylates are also suitable as builders. 
They are for example the alkali metal salts of polyacrylic or 
polymethacrylic acid, for example those With a relative 
molecular Weight of 500 to 70,000 g/mol. 

The molecular Weights mentioned in the context of the 
present invention for polymeric polycarboxylates are Weight 
average molecular Weights MW of the particular acid form 
Which, fundamentally, Were determined by gel permeation 
chromatography (GPC), using a UV detector. The measure 
ment Was carried out against an external polyacrylic acid 
standard, Which provides realistic molecular Weight values by 
virtue of its structural similarity to the polymers investigated. 
These values differ distinctly from the molecular Weights 
measured against polystyrene sulfonic acids as standard. The 
molecular Weights measured against polystyrene acids are 
generally signi?cantly higher than the molecular Weights 
mentioned in the context of the present invention. 
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Particularly suitable polymers are polyacrylates, Which 

preferably have a molecular Weight of 2000 to 20,000 g/mol. 
By virtue of their superior solubility, preferred representa 
tives of this group are again the short-chain polyacrylates, 
Which have molecular Weights of 2000 to 10,000 g/mol and, 
more particularly, 3000 to 5000 g/mol. 

In addition, copolymeric polycarboxylates are suitable, 
particularly those of acrylic acid With methacrylic acid or of 
acrylic acid or methacrylic acid With maleic acid. Copoly 
mers of acrylic acid With maleic acid, Which comprise 50 to 
90 Wt. % acrylic acid and 50 to 10 Wt. % maleic acid, have 
proven to be particularly suitable. Their relative molecular 
Weight, based on free acids, generally ranges from 2000 to 
70,000 g/mol, preferably 20,000 to 50,000 g/mol and espe 
cially 30,000 to 40,000 g/mol. 
The (co)polymeric polycarboxylates can be added either as 

poWders or as aqueous solutions. The (co)polymeric polycar 
boxylate content in the inventive detergents and cleansing 
agents is advantageously 0.5 to 20 Wt. %, particularly 3 to 10 
Wt. %. 

In order to improve the Water solubility, the polymers can 
also comprise allyl sulfonic acids, allyloxy benZenesulfonic 
acid and methallyl sulfonic acid as the monomer. 

Particular preference is also given to biodegradable poly 
mers comprising more than tWo different monomer units, 
examples being those comprising, as monomers, salts of 
acrylic acid and of maleic acid, and also vinyl alcohol or vinyl 
alcohol derivatives, or salts of acrylic acid and of 2-alkylallyl 
sulfonic acid, and also sugar derivatives. 

Further preferred copolymers are those Which preferably 
contain acrolein and acrylic acid/ acrylic acid salts or acrolein 
and vinyl acetate as monomers. 

Similarly, other preferred builders are polymeric aminodi 
carboxylic acids, salts or precursors thereof. Particularly pre 
ferred are those polyaspartic acids or their salts and deriva 
tives that have, to some extent, a bleach-stabilizing action in 
addition to cobuilder properties. 

Further preferred builders are polyacetals that can be 
obtained by treating dialdehydes With polyol carboxylic 
acids, and Which possess 5 to 7 carbon atoms and at least 3 
hydroxyl groups. Preferred polyacetals are obtained from 
dialdehydes like glyoxal, glutaraldehyde, terephthalaldehyde 
as Well as their mixtures and from polycarboxylic acids like 
gluconic acid and/or glucoheptonic acid. 

Further suitable organic builders are dextrins, for example 
oligomers or polymers of carbohydrates that can be obtained 
by the partial hydrolysis of starches. The hydrolysis can be 
carried out using typical processes, for example acidic or 
enZymatic catalyZed processes. The hydrolysis products pref 
erably have average molecular Weights in the range 400 to 
500,000 g/mol. A polysaccharide With a dextrose equivalent 
(DE) of 0.5 to 40 and, more particularly, 2 to 30 is preferred, 
the DE being an accepted measure of the reducing effect of a 
polysaccharide by comparison With dextrose, Which has a DE 
of 100. Both maltodextrins With a DE betWeen 3 and 20 and 
dry glucose syrups With a DE betWeen 20 and 37 and also 
so-called yelloW dextrins and White dextrins With relatively 
high molecular Weights of 2000 to 30,000 g/mol may be used. 
A preferred dextrin is described in the British Patent applica 
tion 9419 091. 
The oxidiZed derivatives of such dextrins are their products 

of reaction With oxidiZing agents that are capable of oxidiZing 
at least one alcohol function of the saccharide ring to the 
carboxylic acid function. An oxidiZed oligosaccharide is also 
suitable, Wherein a product oxidiZed at C6 of the saccharide 
ring can be particularly advantageous. 
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Oxydisuccinates and other derivatives of disuccinates, 
preferably ethylenediamine disuccinate are also further suit 
able cobuilders. Ethylenediamine-N,N'-disuccinate (EDDS) 
is preferably used here in the form of the sodium or magne 
sium salt. In this context, glycerin disuccinates and glycerin 
trisuccinates are also preferred. Suitable addition quantities 
in Zeolite-containing and/ or silicate-containing formulations 
range from 3 to 15% by Weight. 

Other useful organic co-builders are, for example, acety 
lated hydroxycarboxylic acids and salts thereof Which may 
optionally be present in lactone form and Which contain at 
least 4 carbon atoms, at least one hydroxyl group and at most 
tWo acid groups. 

Phosphonates represent a further class of substances With 
cobuilder properties. In particular, they are hydroxyalkane 
phosphonates or aminoalkane phosphonates. Among the 
hydroalkane phosphonates, 1-hydroxyethane-1,1-diphos 
phonate (HEDP) is a particularly important cobuilder. It is 
normally added as its sodium salt, the disodium salt reacting 
neutral and the tetrasodium salt reacting alkaline (pHI9). 
Ethylenediamine tetramethylene phosphonate (EDTMP), 
diethylenetriamine pentamethylene phosphonate (DTPMP) 
and their higher homologs are preferably chosen as aminoal 
kane phosphonates. They are preferably employed in the 
form of their neutral-reacting sodium salts, e. g., as the hexa 
sodium salt of EDTMP or as the hepta and octasodium salt of 
DTPMP. Of the phosphonates, HEDP is preferably used as 
the builder. The aminoalkane pho sphonates additionally pos 
sess a pronounced ability to complex heavy metals. Accord 
ingly, it can be preferred, particularly Where the inventive 
surfactant-containing preparations also comprise bleach, to 
use aminoalkane phosphonates, particularly DTPMP, or mix 
tures of the mentioned phosphonates. 

In addition, any compounds capable of forming complexes 
With alkaline earth metal ions may be used as the co-builder. 
Among the compounds, Which serve as bleaching agents 

and liberate H2O2 in Water, sodium perborate tetrahydrate and 
sodium perborate monohydrate are of particular importance. 
Examples of further bleaching agents that may be employed 
are sodium percarbonate, peroxypyrophosphates, citrate per 
hydrates and H2O2-liberating peracidic salts orperacids, such 
as perbenZoates, peroxyphthalates, diperoxyaZelaic acid, 
phthaloimino peracid or diperoxydodecanedioic acid. If 
cleansing or bleaching agent preparations are manufactured 
for automatic dishWashers, then bleaching agents from the 
group of organic bleaching agents may also be employed. 
Typical organic bleaching agents are the diacyl peroxides, 
such as, e.g., dibenZoyl peroxide. Further typical organic 
bleaching agents are the peroxy acids, Wherein the alkylper 
oxy acids and the arylperoxy acids may be named as 
examples. Preferred representatives that can be added are (a) 
peroxybenZoic acid and ring-substituted derivatives thereof, 
such as alkyl peroxybenZoic acids, but also peroxy-ot-naph 
thoic acid and magnesium monoperphthalate, (b) aliphatic or 
substituted aliphatic peroxy acids, such as peroxylauric acid, 
peroxystearic acid, e-phthalimidoperoxycaproic acid [phtha 
loiminoperoxyhexanoic acid (PAP)], o-carboxybenZamido 
peroxycaproic acid, N-nonenylamido peradipic acid and 
N-nonenylamido persuccinates and (c) aliphatic and 
araliphatic peroxydicarboxylic acids, such as 1,12-diperoxy 
carboxylic acid, 1,9-diperoxyaZelaic acid, diperoxysebacic 
acid, diperoxybrassylic acid, diperoxyphthalic acids, 2-de 
cyldiperoxybutane-1,4-dioic acid, and N,N-terephthaloyl-di 
(6-aminopercaproic acid). 
The surfactant-containing preparations can comprise 

bleach activators in order to achieve an improved bleaching 
action on Washing or cleaning at temperatures of 60° C. and 
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beloW. Bleach activators, Which can be used are compounds 
Which, under perhydrolysis conditions, yield aliphatic per 
oxycarboxylic acids having preferably 1 to 10 carbon atoms, 
in particular 2 to 4 carbon atoms, and/or optionally substi 
tuted perbenZoic acid. Substances, Which carry O-acyl and/or 
N-acyl groups of said number of carbon atoms and/ or option 
ally substituted benZoyl groups, are suitable. Preference is 
given to polyacylated alkylenediamines, in particular tet 
raacetyl ethylenediamine (TAED), acylated triaZine deriva 
tives, in particular 1,5-diacetyl-2,4-dioxohexahydro-1,3,5 
triaZine (DADHT), acylated glycolurils, in particular 
tetraacetyl glycoluril (TAG U), N-acylimides, in particular 
N-nonanoyl succinimide (NOSI), acylated phenol sulfonates, 
in particular n-nonanoyl- or isononanoyloxybenZene sul 
fonate (n- or iso-NOBS), carboxylic acid anhydrides, in par 
ticular phthalic anhydride, acylated polyhydroxy alcohols, in 
particular triacetin, ethylene glycol diacetate and 2,5-diac 
etoxy-2,5-dihydrofuran. 

In addition to, or instead of the conventional bleach acti 
vators mentioned above, so-called bleach catalysts may also 
be incorporated into the surfactant-containing preparations. 
These substances are bleach-boosting transition metal salts or 
transition metal complexes such as, for example, manga 
nese-, iron-, cobalt-, ruthenium- or molybdenum-salen or 
-carbonyl complexes. Manganese, iron, cobalt, ruthenium, 
molybdenum, titanium, vanadium and copper complexes 
With nitrogen-containing tripod ligands, as Well as cobalt-, 
iron-, copper- and ruthenium-ammine complexes may also be 
employed as the bleach catalysts. 

Suitable enZymes are those from the classes of proteases, 
lipases, amylases, cellulases or mixtures thereof. Enzymatic 
active materials obtained from bacterial sources or fungi such 
as bacillus sublilis, bacillus licheniformis and slreplomyceus 
griseus are particularly Well suited. Proteases of the subtilisin 
type and particularly proteases that are obtained from bacillus 
lenlus, are preferably used. Here, mixtures of enZymes are of 
particular interest, for example protease and amylase or pro 
tease and lipase or protease and cellulase or cellulase and 
lipase or protease, amylase and lipase or protease, lipase and 
cellulase, in particular, hoWever, cellulase-containing mix 
tures. Peroxidases or oxidases have also proved to be suitable 
in certain cases. The enzymes can be adsorbed on carriers 
and/or embedded in cladding substances, in order to protect 
them against premature decomposition. The content of the 
enZymes, enZyme mixtures or enZyme granulates in the 
inventive surfactant-containing preparations can be, for 
example, about 0.1 to 5% by Weight and is preferably 0.1 to 
about 2% by Weight. 
A preferred group of suitable additives are optical bright 

eners. The optical brighteners that are usually used in deter 
gents can be used here. Examples of optical brighteners are 
derivatives of diaminostilbene disulfonic acid or its alkali 
metal salts. Suitable optical brighteners are, for example, salts 
of 4,4'-bis-(2-anilino-4-morpholino-1 ,3,5-triaZinyl-6-amino) 
stilbene-2,2'-disulfonic acid or compounds of similar struc 
ture Which contain a diethanolamino group, a methylamino 
group, an anilino group or a 2-methoxyethylamino group 
instead of the morpholino group. Brighteners of the substi 
tuted diphenylstyryl type may also be comprised in the part 
portions (Wash active preparations) of the inventive surfac 
tant-containing preparations, for example the alkali salts of 
4,4'-bis-(2-sulfostyryl)diphenyl, 4,4'-bis(4-chloro-3-sulfos 
tyryl)diphenyl or 4-(4-chlorostyryl)-4'-(2-sulfostyryl)diphe 
nyl. Mixtures of the mentioned brighteners may also be used. 
A further inventively preferred group of additives are UV 

protection substances. UV absorbers can become attached to 
the treated textiles and improve the light stability of the ?bers 



US 7,910,647 B2 
33 

and/or the light stability of the various ingredients of the 
formulation. UV-absorbers are understood to mean organic 
compounds (light-protective ?lters) that are able to absorb 
ultra violet radiation and emit the absorbed energy in the form 
of longer Wavelength radiation, for example as heat. Com 
pounds, Which possess these desired properties, are for 
example, the ef?cient radiationless deactivating compounds 
and derivatives of benZophenone having sub stituents in posi 
tion(s) 2- and/or 4. Also suitable are substituted benZotriaZ 
oles, such as for example the Water-soluble monosodium salt 
of 3-(2H-benZotriaZole-2-yl)-4-hydroxy-5-(methylpropyl) 
benZenesulfonic acid (Cibafast® H), acrylates, Which are 
phenyl-substituted in position 3 (cinnamic acid derivatives) 
optionally With cyano groups in position 2, salicylates, 
organic Nickel complexes, as Well as natural substances such 
as umbelliferone and the endogenous urocanic acid. The 
biphenyl derivatives and above all the stilbene derivatives 
such as, for example, those described in EP 0728749 A and 
commercially available as Tinosorb® FD or Tinosorb® FR 
from Ciba, are of particular importance. As UV-B absorbers 
can be cited: 3-benZylidenecamphor or 3-benZylidenenor 
camphor and its derivatives, for example 3-(4-methylben 
Zylidene) camphor, as described in EP 0693471 B1; 4-ami 
nobenZoic acid derivatives, preferably the 2-ethylhexyl ester 
of 4-(dimethylamino)benZoic acid, the 2-octyl ester of 
4-(dimethylamino)benZoic acid, and the amyl ester of 
4-(dimethylamino)benZoic acid; esters of cinnamic acid, 
preferably the 2-ethylhexyl ester of 4-methoxycinnamic acid, 
the propyl ester of 4-methoxycinnamic acid, the isoamyl ester 
of 4-methoxycinnamic acid, the 2-ethylhexyl ester of 2-cy 
ano-3,3-phenylcinnamic acid, (Octocrylene); esters of sali 
cylic acid, preferably the 2-ethylhexyl ester of salicylic acid, 
the 4-isopropylbenZyl ester of salicylic acid, the homomen 
thyl ester of salicylic acid; derivatives of benZophenone, pref 
erably 2-hydroxy-4-methoxybenZophenone, 2-hydroxy-4 
methoxy-4'-methylbenZophenone, 2,2'-dihydroxy-4 
methoxybenZophenone; esters of benZalmalonic acid, 
preferably the di-2-ethylhexylester of 4-methoxybenZma 
lonic acid; triaZine derivatives, such as, for example 2,4,6 
trianilino-(p-carbo-2'-ethyl-1'-hexyloxy)-1,3,5-triaZine and 
octyl triaZone, as described in EP 0818450 A1 or dioctyl 
butamidotriaZone (Uvasorb® HEB); propane-1,3-diones, 
such as for example 1-(4-tert.-butylphenyl)-3-(4'-methox 
yphenyl)propane-1,3-dione; and ketotricyclo (5 .2 .1 .0)decane 
derivatives, such as are described in EP 0694521 B1. Further 
suitable are 2-phenylbenZimidaZole-5-sulfonic acid and its 
alkali-, alkaline earth-, ammonium-, alkylammonium-, 
alkanolammonium- and glucammonium salts; sulfonic acid 
derivatives of benZophenones, preferably 2-hydroxy-4-meth 
oxybenZophenone-5-sulfonic acid and its salts; sulfonic acid 
derivatives of 3-benZylidenecamphor, such as for example 
4-(2-oxo-3-bornylidenemethyl)benZene sulfonic acid and 
2-methyl-5-(2-oxo-3-bornylidene) sulfonic acid and its salts. 
Typical UV-A ?lters particularly include derivatives of ben 
Zoylmethane, such as, for example 1-(4'-tert.-butylphenyl)-3 
(4'-methoxyphenyl)propane-1,3-d ione, 4-tert.-butyl-4' 
methoxydibenZoyl methane (PARSOL 1789), 1-phenyl-3 
(4'-isopropylphenyl)propane-1,3-dione as Well as enamine 
compounds, as described in DE 19712033 A1 (BASE). Natu 
rally, the UV-A and UV-B ?lters can also be added as mix 
tures. Beside the cited soluble materials, insoluble, light 
protecting pigments, namely ?nely dispersed, preferably, 
nano metal oxides or salts can also be considered for this task. 
Exemplary suitable metal oxides are particularly Zinc oxide 
and titanium oxide and also oxides of iron, Zirconium, silicon, 
manganese, aluminum and cerium as Well as their mixtures. 
Silicates (talc), barium sulfate or Zinc stearate can be added as 
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salts. The oxides and salts are already used in the form of 
pigments for skin care and skin protecting emulsions and 
decorative cosmetics. Here, the particles should have a mean 
diameter of less than 100 nm, preferably betWeen 5 and 50 nm 
and especially betWeen 15 and 30 nm. They can be spherical, 
hoWever elliptical or other shaped particles can also be used. 
The pigments can also be surface treated, i.e., hydrophiliZed 
or hydrophobiZed. Typical examples are coated titanium 
dioxides, such as, for example Titandioxid T 805 (Degussa) 
or Eusolex® T2000 (Merck). Hydrophobic coating agents 
preferably include silicones and among them speci?cally tri 
alkoxyoctylsilanes or simethicones. MicroniZed Zinc oxide is 
preferably used. Further suitable UV light protection ?lters 
may be found in the revieW by P. Finkel in SoFW-Joumal, 
Volume 122 (1996), p. 543. 
The UV absorbers are normally employed in amounts of 

0.01 Wt. % to 5 Wt. %, preferably from 0.03 Wt. % to 1 Wt. %. 
A further inventively preferred group of additives are colo 

rants, particularly Water-soluble or Water-dispersible colo 
rants. Colorants, Which are typically employed to improve the 
optical impression, are preferred in the inventive detergents, 
rinse agents, cleansing agents and textile treatment agents. 
Preferred colorants are not dif?cult for the person skilled in 
the art to choose, particularly as these types of common 
colorants have a high storage stability, are not affected by the 
other ingredients of the Wash active preparations or by light 
and do not have any pronounced substantivity for the textile 
?bers being treated, so as not to color them. According to the 
invention, the colorants are inventively present in the deter 
gents and/or cleansing agents in amounts less than 0.01 Wt. %. 
A further class of additives that can be added to the deter 

gents and/or cleansing agents according to the invention are 
polymers. Among these polymers are ?rstly polymers that 
shoW cobuilder properties during the Washing or cleaning or 
rinsing, i.e. polyacrylic acids and modi?ed polyacrylic acids 
or corresponding copolymers. A further group of polymers 
are polyvinyl pyrrolidone and other graying inhibitors, such 
as copolymers of polyvinyl pyrrolidone, cellulose ethers and 
the like. In addition, preferred polymers also include so 
called soil repellents such as are described in detail beloW. 
The detergents and cleansing agents can also comprise soil 

repellents as additional inventive additives, i.e. polymers that 
are absorbed on ?bers and Which positively in?uence the 
removal of oil- and fat from the textiles during the Wash and 
therefore purposefully counteract any redeposition of dirt. 
This effect is particularly noticeable When a textile is dirty 
and had been previously already Washed several times With an 
inventive detergent or cleansing agent that comprised this oil 
or fat-removing component. The preferred oil and fat remov 
ing components include, for example, non-ionic cellulose 
ethers such as methyl cellulose and methyl hydroxypropyl 
cellulose With a content of methoxy groups of 15 to 30 Wt. % 
and hydroxypropoxy groups of 1 to 15 Wt. %, each based on 
the non-ionic cellulose ether, as Well as polymers of phthalic 
acid and/ or terephthalic acid or their derivatives knoWn from 
the prior art, particularly polymers of ethylene terephthalates 
and/or polyethylene glycol terephthalates or anionically and/ 
or non-ionically modi?ed derivatives thereof. From these, the 
sulfonated derivatives of the phthalic acid polymers and the 
terephthalic acid polymers are particularly preferred. 

Particularly in the case that the preparations are liquid or in 
gel form, they can also comprise solvents. Examples of suit 
able solvents are mono- or polyhydroxy alcohols containing 
1 to 4 carbon atoms. Preferred alcohols are ethanol, 1,2 
propanediol, and glycerin as Well as any mixture thereof. The 
solvents can be comprised in the liquid preparations in an 
amount of 2 to 12 Wt. %, based on the ?nished preparation. 
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The cited additives are added to the detergents and/or 
cleansing agents in amounts of up to 30 Wt. %, preferably 2 to 
20 Wt. %. 

This enumeration of ingredients in detergents and cleans 
ing agents, Which can be present in the inventive detergent, 
rinse agent or cleansing agent, is in no Way exclusive, but 
rather only re?ects the major typical ingredients of this type 
of agent. Particularly in the case that the preparations are 
liquid or in gel form, they can also comprise organic solvents. 
They are preferably mono- or polyhydroxy alcohols contain 
ing 1 to 4 carbon atoms Ethanol, 1,2-propanediol, and glyc 
erin together With mixtures thereof are preferred alcohols in 
such agents. In preferred embodiments, such agents comprise 
2 to 12 Wt. % of such alcohols. 

According to a particular embodiment, liquid or solid 
detergents are particularly preferred. Detergents and cleans 
ing agents that are suitable for delicates or gentle treatment of 
delicate textiles are likeWise particularly preferred. 

In particular, textile-care products, in particular textile 
after-treatment agents, preferably textile conditioners, rinse 
softeners or drying cloths that comprise pachouli oil, pachouli 
alcohol and/or derivatives thereof are also suitable. 

Additional ingredients can be employed according to the 
desired usage. Rinse-softening compositions for the rinse 
bath ?nishing are extensively described in the prior art. Usu 
ally, these compositions comprise a cationic quaternary 
ammonium compound as the active substance, Which is dis 
persed in Water. Depending on the content of the active sub 
stance in the ?nished softening composition, one distin 
guishes betWeen diluted, ready-for-use products (active 
substance contents beloW 7 Wt. %), or so-called concentrates 
(active substance content above 7 Wt. %). Because of the 
loWer volume and the simultaneous correspondingly loWer 
packaging and transport costs, the textile softener concen 
trates demonstrate advantages from the ecological point of 
vieW and have increasingly penetrated the market. As a result 
of incorporating cationic compounds that are only slightly 
soluble in Water, conventional softener compositions are in 
the form of dispersions, possess a milky-cloudy appearance 
and are not translucent. For reasons of product esthetics, it 
can, hoWever, be desirable to offer the consumer transparent, 
clear softeners that optically stand out from the knoWn prod 
ucts. 

Inventive softeners advantageously comprise cationic sur 
factants, Which Were already described in detail above, as the 
textile softening active sub stance. These inventive agents par 
ticularly preferably comprise so-called esterquats. Although 
there are a great number of possible compounds in this sub 
stance class, according to the invention, esterquats are par 
ticularly advantageously incorporated, Which can be manu 
factured by treating trialkanolamines With a mixture of fatty 
acids and dicarboxylic acids, the reaction product being 
optionally subsequently alkoxylated and quaterniZed by 
knoWn methods, as is described in DE 195 39 846. 

Esterquats manufactured in this manner are outstandingly 
suited for the manufacture of the inventive portions that can 
be incorporated as the softener. Given that according to the 
choice of the trialkanolamine, the fatty acids and the dicar 
boxylic acids as Well as the quatemiZing agent, a great num 
ber of suitable products can be manufactured and incorpo 
rated into the inventive agent, the inventively preferred 
incorporated esterquat is more precisely described by its 
manufacturing path than by the presentation of a general 
formula. 

The cited components, Which react With one another to 
afford the preferred usable esterquats, can be employed in 
varying Weight ratios to one another. In the scope of the 
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present invention, softeners are preferred, in Which a reaction 
product of trialkanolamines With a mixture of fatty acids and 
dicarboxylic acids in the molar ratio 1:10 to 10: 1, preferably 
1 :5 to 5:1, Was optionally alkoxylated and then quaterniZed in 
a knoWn manner, is comprised in amounts of 2 to 60, prefer 
ably 3 to 35 and particularly 5 to 30 Wt. %. The use of 
triethanolamine is particularly preferred here, such that fur 
ther preferred softeners of the present invention comprise a 
reaction product of triethanolamine With a mixture of fatty 
acids and dicarboxylic acids in the molar ratio 1:10 to 10:1, 
preferably 1 :5 to 5:1, that Was optionally alkoxylated and then 
quatemiZed in a knoWn manner, in amounts of 2 to 60, pref 
erably 3 to 35 and particularly 5 to 30 Wt. %. 
Any acid obtained from vegetal or animal oils and fats can 

be used as the fatty acid in the reaction mixture to manufac 
ture the esterquat. Thus, to all intents and purposes, a non 
solid at room temperature, i.e. pasty to liquid fatty acid, can be 
employed as the fatty acid in the reaction mixture. 

Independently of their physical state, the fatty acids can be 
saturated or mono- to polyunsaturated. Of course, not only 
“pure” fatty acids can be used, but also the industrial fatty acid 
mixtures, obtained by cleaving fats and oils, these mixtures 
being once again distinctly preferred on economical grounds. 

Thus the reaction mixtures for the manufacture of the ester 
quat for the inventive clear aqueous softener can incorporate, 
for example, individual species or mixtures of the folloWing 
acids: caprylic acid, pelargonic acid, capric acid, lauric acid, 
myristic acid, palmitic acid, stearic acid, octadecan-12-ol-oic 
acid, arachinic acid, behenic acid, lignoceric acid, ceroticu 
acid, melissic acid, 10-undecenic acid, petroselic acid, 
petroselaidic acid, oleic acid, elaidic acid, ricinoleic acid, 
linolaidic acid, 0t— and [3-eleosteraic acid, gadoleic acid, 
erucaic acid, and/or brassidic acid. Naturally, the fatty acids 
With an odd number of carbon atoms can also be employed, 
for example undecanoic acid, tridecanoic acid, pentadecanoic 
acid, heptadecanoic acid, nonadecanoic acid, heneicosanoic 
acid, tricosanoic acid, pentacosanoic acid, and/ or hepta 
cosanoic acid. 

In the context of the present invention, the use of fatty acids 
of Formula XIII in the reaction mixture for the manufacture of 
the esterquats is preferred, such that preferred softeners com 
prise a reaction product of trialkanolamines With a mixture of 
fatty acids of Formula IX, 

in Which Rl4COi stands for an aliphatic, linear or 
branched acyl group With 6 to 22 carbon atoms and 0 and/ or 
1, 2 or 3 double bonds, and dicarboxylic acids in the molar 
ratio 1:10 to 10:1, preferably 1:5 to 5:1 that Was optionally 
alkoxylated and then quaterniZed in a knoWn manner, in 
amounts of 2 to 60, preferably 3 to 35 and particularly 5 to 30 
Wt. %. 

Principally saturated or mono- or polyunsaturated 0t,u) 
dicarboxylic acids come into consideration as the dicarboxy 
lic acids that are suitable for the manufacture of the esterquat 
to be incorporated into the inventive agents Exemplary satu 
rated carboxylic acids are oxalic acid, malonic acid, succinic 
acid, glutaric acid, adipic acid, pimelic acid, cork acid, aZelaic 
acid, sebacic acid, undecanoic and dodecanoic acid, brassylic 
acid, tetra- and pentadecanoic acid, thapioic acid as Well as 
hepta-, octa- and nonadecanoic acid, eicosanoic and hene 
icosanoic acid as Well as phellogenoic acid. Thus, dicarboxy 
lic acids that correspond to the general formula XIII are 
advantageously incorporated in the reaction mixture, such 












